IN THE MATTER OF: * DEPARTMENT OF HEALTH AND

MENTAL HYGIENE
SCM CORPORATION *

Quarantine Road Landfill
WASTE MANAGEMENT

SERVE ON: ADMINISTRATION
* 201 West Preston Street
Corporation Trust, Inc. Baltimore, Maryland 21201
32 South Street *
Baltimore, Maryland 21202 C-0-85-139 (Amended)
x
x x x x * x x

AMENDED ORDER

WHEREAS, on December 17, 1984, the State of Maryland,
Department of Health and Mental Hygiene, Waste Management Admin-
istration ("WMA"), issued a Complaint and Order to the SCM Corpo-
ration ("SCM") concerning its Quarantine Road Landfill.

WHEREAS, the December 17, 1984 Complaint and Order
addressed two separate matters: (1) a leachate outbreak from the
laﬁdfill operation and (2) various groundwater monitoring matters
concerning the hazardous waste cell.

WHEREAS, WMA now concedes that, in the portion of the
December 17, 1984 Complaint and Order concerning groundwater
monitoring of the hazardous waste cell, WMA mistakingly citea
various provisions of COMAR 10.51.05.06 in lieu of the correct
regulatory provisions‘which are contained at 40 C.F.R. 265.90 et
seq. See COMAR 10.51.05?06A(4).

WHEREAS, WMA still contends that SCM has not conducted
groundwatér monitoring of the hazardous waste cell as required by
applicable requirements and therefore WMA may issué a revised

Complaint and Order citing the correct regulatiohs.



WHEREAS, SCM 1is developing a program for groundwater

monitoring of the entire landfill, which, if approved by WMA and

if carried out by SCM, may obviate the need for further ground-

water monitoring of the hazardous waste cell.
THEREFORE, it is ORDERED by the Director of WMA that:
1. Effective immediately, those provisions of the
Decembe; 17, 1984 Complaint and Order concerning groundwatef
monitoring of the hazardous waste cell are hereby withdrawn.

Specifically, WMA withdraws paragraphs 2, 3 and 4 of the December

17, 1984 Complaint and Order. Paragraph 1 remains fully in ef-

fect.

Monde. 1§ 145 | @\MJJ Q/Qv\

Date Ronald Nelson, Director
Waste Management Administration

NS Mol

Jgtfgey\ E. Howard N
AsSistant Attorney General
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CHAPTER 1
INTRODUCTION

Background:

The proposed Quarantine Road Secure Solid Waste Fill consists of
privately-owned property located in the Curtis Bay industrial area
of Baltimore City. The tract is owned by the Chemical/Metallurgical
Division of'SCM Corporation (SCM), and it has been used for general
industrial storage and periodic waste dumping for an extended period.

In order to efficiently design and operate the site as a secure
landfill, SCM is applying for the necessary permit and will be respon-
sible for the operation. Designated Hazardous Substances (DHS) will
be disposed of at the Quarantine Road fill, along with non-hazardous
operational waste from the plant. Therefore, the disposal operation
will require a State Designated Hazardous Substances Permit.

The site has been evaluated and designed in accordance with current

fi11 procedures for secure solid waste fills.

Site:

The proposed Quarantine Road Secure Landfill consists of approximately
50 acres of land owned by the SCM Corporation.

The proposed facility, located in the southeast corner of Baltimore
City, is bounded on the west by Quarantine Road, on the northeast by
the Baltimore and Ohio Railway, and on the south by the existing Quarantine
Road Sanitary Landfill, operated by BFI. The Vicinity Map indicates the
approximate boundaries of the.proposed project, and the surrounding land

use within 1000 feet of the site.
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The subject property and adjacent lands are zoned mainly for
industrial usage. However, the land in the immediate vicinity of
the site is generally undeveloped.

The general area is currently served by Baltimore City's central
water system. Also, several industrial wells exist within the general
area, according to records on file with the Maryland Water Resources

Administration.

Topography and Drainage:

The topography of the site is the result of the numerous excav-
ation, fill, and generally uncontrolled activities which have occurred
through the site's history. The highest elevation occurs along the
western boundary at approximately 104 feet above sea 1eve1; From there,
the ground surface slopes eastward to lower elevations at approximately
30 to 35 feat above sea level.

The site topography used for the detailed design}was determined
by aerial photogrammetry and prepared at the scale of 1-inch equals
100 feet, with a 2-foot contour interval (Maps, Inc.; Sept., 1979). As
required, field surveys were subsequently performed in April, 1979,
to Update the existing topography. Northeast of the B & 0 Railroad
Line, U.S. Geological survey topography was used to extend the contour
Tines in order to provide an approximate configuration of that off-site
area. The detailed design, and the construction of Secure fill support
facilities were based on additional field surveys, as required.

The fill design provides for maximum site usage of the tract. There-
fore, the final topography of the operating area will be a combination
of filled excavations and general area fill. The top elevation will be

approximately 192 feet above sea level near the center of the site.
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A1l surface water runoff in the area either is diverted away
from or transverses the site toward a 24-inch culvert located in
a 36-inch sleeve under the B & 0 Railway track. The runoff, eventually,
flows into Thoms Creek, which empties into Thoms Cove and the Patapsco
River.

Surface drainage will be controlled through the design and con-
struction oé proper drainage diversions. The attached design drawings
provide for permanent diversion ditches located on the éite, to carry
runoff toward the sediment control facilities at the eastern side of the
operating area. Sediment control and storm water management are provided
for the fill design, according to the requirements of the U.S. Soil

Conservation Service and the Baltimore City Design Manual.
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CHAPTER 11
SUBSURFACE INVESTIGATINN

General:

The geology and hydrology were determine
surface investigation data which were develop
conjunction with other projects located in tk
Quarantine Road area.

The field work completed during May, Jury
by Atec Associates, Inc. of Maryland consiste
borings located on or adjacent to the propert
points were installed in order to monitor tht
The borings were drilled to depths ranging be
feet below existing ground surface, and exter
into the ground water table. Split spoon anc
were taken, and laboratory tests were perform
determine textural classification; particle ¢
Cation Exchange Capacity; and pH. These bor:
ing results are included in Appendix A.

Geologic and hydrologic work that was ct
vicinity of the site prior to 1978 was also e

following:

a. Borings and other data from the Engi
Report, Proposed Quarantine Road Lar

laryland, prepared in 1976 by MCA Er
(B-Series; OW-1 to OW-4),

b. HydrologicalvInvestigation of the Ha
Tailings Disposal Site, prepared by
sources Administration in 1977,

I1-1
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1 the site or in
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1 August of 1978

" eleven (11) test
Also, nine (9) well
sundwater level.

an 50.0 feet and 90.0

3 at least 15 feet

21by Tube samples
'n the sediments to
distribution curves;

and laboratory test-

ted in the general

ated, including the

‘ing Feasibility
1, Curtis Bay,
aring Corporation

‘s Point Chrone Ore
Maryland Water Re-




c. Borings taken by the Maryland State Highway Administration
prior to the construction of the section of Interstate 695
along the south side of the site, (Baltimore Harbor Quter
Crossing - Master Soils Plan and Profile - State Highway
Commission, Contract No. 0T-4-2),

d. Various industrial wells within one (1) mile of the site
including the Glidden-Durkee Well, #4S4E-1, which is screened
in the Patuxent Formation from 565 to 575 feet below sea level.

The pertinent boring and sediment data obtained from the aforementioned
reports are contained in Appendix B of this report. The well data has

been plotted on regional maps and included in Appendix C.

Geologic and Hydrologic Background:

The proposed Quarantine Road Secure Landfill is within the Coastal Plain
Sediments characteristic of the region comprised of northern Anne

Arundel County, Baltimore City and Baltimore County. The Geologic Map

of Maryland (1968) shows the sediments as belonging to the Potomac
Group, consisting of the ydungest Patapsco Formation, the intermediate
Arundel Clay, and the oldest Patuxent Formation.]

The sand and clay facies of the Patapsco Formation are exposed at
and in the vicinity of the site with late Tertiary-Quaternary upland
gravels above the lower Cretaceous beds. Crowley, et.al., summarized
the geology of the Patapsco facies in the recently published Geologic
Map of Baltimore County and City (1976):

Clay facies (1.5 to 165 feet thick): typically buff, red-yellow,

and brown mottled kaolinitic clays. Variable amounts of quartz

sand and silt as pods and interbeds, dispersed throughout the clay...
Deposition in oxidized flood plain-mud flat environment is postu-
lated.

! Cleaves, Emery T., Jonathan Edwards, Jr., and John D. Glaser, Geologic

Map of Maryland, Maryland Geological Survey (Baltimore: 1968).
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Sand facies (1.5 to 100 feet thick): well-sorted, medium to

fine grained quartz sand with locally abundant quartz gravel

and clay clasts. Minimal clay-silt matrix in sand interstices...

Deposition in and around channels of low gradient streams.Z

Groundwater at the Quarantine Road site is a complex system
which appears to include perched water as well as a groundwater table
condition. A representative of the U.S. Geological Survey stated that
a previousrjnvestigation was not able to comprehend the range of ground
water elevation from 88 feet above sea level to several below sea level
readings due to the probable existence of perched water.3

The potentiometric elevation is at sea level through the middle
of the site along an east/west axis as shown on the Ground Water Map
included in Appendix E. The groundwater surface north and south of
that axis varies approximately several feet above and below sea 1eve1.4

Based on the geologic and hydrologic data reported in the litera-
ture, the 1978 subsurface investigation was planned to develop the
stratigraphy underlying the proposed landfill area. Interfingering
beds of clays, sands and silts were expected to occur and the labora-

tory tests were required to determine the basic physical characteris-

tics of the sediments.

Crowley, William P. Jurgeon Reinhardt, Emery T. Cleaves, Geologic Map
of Maryland, Maryland Geological Survey (Baltimore: 1968).

3 Personal communication with Frederick K. Mack, U.S.G.S., August, 1978.

4 Mack, Frederick K., Ground-Water Supplies for Industrial and Urban De-

velopment in Anne Arundel County, Maryland Geological Survey Bulletin
26 (Baltimore: 1962), 90 pp.




Boring Data:

In general, the data developed during the 1978 investigation
represents the main body of work. However, the boring data contained
in the aforementioned reports were considered, wﬁere appropriate.

The MCA borings B-1 through B-10 were used; however, the logs
were not given for B-6, B-7 and B-10. Four (4) well points were
installed during the MCA investigation; however, only OW-1 and OW-2
remain at the site. Also, the data from the 1978 borings W-14 and
W-15 drilled by Atec Associates were used in lieu of MCA's OW-1 and
B-1 data.

From the Water Resources Administration Hawkins Point Disposal

Area report, borings B-14, B-15, B-6 and monitoring wells #1 and #2
provided useable subsurface data.

Several of the State Highway Administration borings were ex-
tended deep enough to provide useable information. Data from Borings
41.-038S, L-048, L-046, A-050, W-067, 4L-085, 4L-055, 4L-100, and L-220
and 1969 water level readings were plotted on the geologic maps in
Appendix E.

Based on Atec Associates classification of the sediments according
to the Unified Soil Classification System, four (4) lithologically

distinct sediment types were described:

Lithology Type Description

(1) - Reddish brown clay to tan, very stiff to
hard silty clay (CL) to clayey silt (ML)

(2) - Brown to gray hard silty clay (CL)

(3) - Gray to tan moist, stiff clayey silt (ML)
to sand (SP)

(4) - Tan, very dense, silty fine to medium
sand (SP)

11-4



The borings indicated that the clays, silts and sands are interbedded;
they occur throughout the stratigraphic column; and are consistent
with the sediment descriptions given by Crowley, et. al., and Glaser.s’6

Based on the 1978 boring data and the data obtained from the pre-
vious subsurface work in the vicinity, eight (8) geologic sections
were deve]dped (A-A' through H-H')}. The sections are shown on the
geologic maps included in Appendix E of this report. Also, the var-
ious contour and isopach maps have been drawn to show the extent of
the clay and sand strata which occur in the vicinity of the site.

In general, the data indicates that two clay intervals (1lith-
ology types 1 and 2) are separated by a sand unit (1ithology 4) in
many of the'borings. Also, the sand unit tends to cover the upper
clay unit in certain areas throughout the site, sometimes in conjunc-
tion with the sandy silt unit (lithology type 3). The geologic maps
contained in Appendix E represent several contour maps and geologic
cross-sections maps which show the general arrangement and distribu-
tion of the four (4) stratigraphic units.

In accordance with the Natural Resources Article 8-1413 2, the
existence of faults, fracture systems, solution cavities, and similar
geologic features was evaluated, and none were detected. Faults are
.difficu1t to determine in Coastal Plain sediments, and none are mapped
in Anne Arundel County or Baltimore City and County. ‘Simi]ar]y, frac-
ture systems are difficult to recognize in plastic sediments such as
clays; also, the destructive action of the boring process prevents

" recognition of fractures in sediments brought to the surface by spoon
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or tube sampling methods. Solution cavities are not expected in the
clays because of plasticity and lack of soluble minerals. Solution
cavities in the sand, if present, are not important, because the

fill design will minimize the potential for transmission of potential

pollution.

Sediment Analysis:

To determine the physical characteristics of the sediments,
representative split spoon samples were tested in the laboratory.

The tests included texture analysis, grain size distribution, natural
moisture content, Atterberg Limits, Cation Exchange Capacity, and
X-ray diffraction analysis. The laboratory test results are included
in Appendix A of this report.

The particle size distribution curves of selected intervals in
the 1978 borings are representative of the sediments which will pro-
vide the containment and/or buffering capacity in the fill. The
curves indicate that more clay is present in the material than that
shown by the visual classification of the split spoon samples.

The Plastic Index of the Atterberg Limits indicates that the
compressibility or consistency of thirteen samples range from Q0 to
24 or from none to medium with two (2) just within the lower limits
of the high range. Consequently, the clay sediments within the Quar-
antine site consist of very soft to moderately dense silt, clayey silt,
silty clay and clay. However, clayey materials predominate the area.

The Cation Exchange Capacity (CEC) was determined far nine (9)

representative samples: These range from 2 to 13 MEQ per 100 grams.

I1-6



The X-ray diffraction analysis of six samples confirmed that the
major clays are kaolinite and kaolinite-illite; minor clays are
illite in two (2) samples. The CEC data are consistent with the
expected clay mineralogy of the sediments of the clays at the site.

Three (3) field permeability tests were run in lieu of labor-
atory permeability tests. The test locations are shown on the
attached drawings. Two (2) of the tests were made in the upper clay
representéa by the 1lithology type (1) clay. The lower clay was not
tested because the upper clay will provide the natural barrier. One
(1) test was made in lithology type (4) sand for comparison purposes.

The values are tabulated below:

Test No. Lithology Description K Value

#1 Type 1: Reddish brown clay to tan, 3 x 10 6 cm. /sec.
very stiff to hard silty clay (CL)
to clayey silt (ML)

#2  Type 1: Reddish brown clay to tan, 2 x 1078 cm./sec.
very stiff to hard silty clay (CL)
to clayey silt (ML)

#3 Type 4: Tan, very dense, silty fine 3 x 10'4 cm./sec.
to medium sand (SP)

In general, the clayey sediments have slow permeability values within
the 10'6 range as expected. Whereas, the silty sand sediment showed

a higher permeability value'typical for that material.

Upper and Lower Clays:

The geological drawings in Appendix E show clays labeled "Upper
Clay" and "Lower Clay" (lithologies 1 and 2). In some of the borings,
a silty sand or sand (lithologies 3 and 4) separates the upper and
lower clays, but in borings OW-5, OW-13, W-14, the clays are strat-
igraphically continuous and the boundary has been interpreted as shown.
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Elevations of the top of the upper clay are shown on the
attached geologic drawings. Certain borings of MCA, State High-
way Administration, and Water Resources Administration suggest
that one or both clays are absent in portions of the site. There-
fore, the clays appear to have the boundaries as shown on the
drawings.

Crowley's descriptions of the sand and clay deposits state
that the sediments were deposited on flood plains in low gradient
streams and on mud flats. The distribution of the clays suggests
such a pattern and the thickness of the upper clay in the northwest
area of the site suggests a northwest sediment source. This conéept
of how the materials were formed is compatible with the data contained
in the aforementioned previous investigations.

Agreement is indicated at the northwest of the site, between
the thickness and the build-up of the upper clay with the supposed
area of sediment transport and area of most continuous development.
This indicate§ that the thickest development of clay occurs in the

northwestern portion of the site.

Groundwater:

As previously mentioned, the data obtained from the borings and
the monitoring of 11 well points indicates the existence of perched
water and a.ground water table condition within the site. Since the
ground water level readings range in elevation from 88 feet above sea
level to 12 feet below sea level, the data is not consistent enough

to draw meaningful water table contours.
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The true water table is located at approximately sea level,
and the areas showing high and medium-high water elevations are
considered to represent the perched water. The water tables shown
as "low" ranging from 12 feet above to 12 feet below sea level vary
also owing to the complex facies changes throughout the stratigraphic
column. Tﬁe‘cross-sections indicate where water was encountered in

the obseryation wells.

Production Well Data:

An evaluation was made of production wells located in the Patuxent
and Patapsco formations where production exceeds 10,000 gallons per
day (.01 mgd), and especially with high production wells where produc-
tion exceeds 1,000,000 gallons per day (1.0 mgd). The well locations
and production data were obtained from the U.S. Geological Survey, the
Maryland Water Resources Administration, and various technical data
files and reports. The wells are shown on Exhibit 1 and Exhibit 2
included in Appendix C of this report.7’ 8

The wells producing from the Patuxent formation are considered
not affected by the location of the fill, because of the natural

barrier of the overlying Arundel clay as shown on Exhibit 3 in Appen-

dix C. The Arundel clay is at least 100 feet thick below the site

7 Lucas, Richard C., Anne Arundel County Groundwater Information:
Selected Well Records, Chemical-Quality Data, Pumpage, Appropria-
tion Data, and Selected Well Logs: Water Resources Basic Data
Report No. 8, Maryland Geological Survey (Baltimore: 1976), 149 pp.

8

Laughlin, Charles P., Records of Wells and Springs in Baltimore
County, Maryland: Water Resources Basic Data Report No. 1, Mary-
Tand Geological Survey, (Baltimore: 1966), 403 pp. '
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and is very extensively developed throughout northern Anne Arundel
County, Baltimore City, and coastal plain areas of Baltimore County.9

The Patapsco formation occurring above the Arundel clay, and
within which formation the fill is developed, has at least 19 wells
within 10 miles of the site producing from 0.01 mgd to 0.1 mgd, 3
wells proddcihg 0.1 mgd to 1.0 mgd, and 2 well fields producing above
1.0 mgd. The two well fields are the Sparrows Point field in Balti-
more County and the Glen Burnie field in northern Anne Arundel.County
(Exhibit 1); respectively, these are approximately 4 and 6 miles from
the fill site. There are no additional high capacity wells (1.0 mgd
or above) closer to the site.

Only the wells having production above 1.0 mgd were evaluated
as being potentially affected or affecting the groundwater movement
in and immediately adjacent to the proposed Quarantine Road Secure
LandfiTl. On that basis, the hydrologic conditions of these
wells in the Patapsco formation were investigated in two areas:
the Glen Burnie well field, and the Sparrows Point well field. This
is because the 19 wells producing below 0.1 mgd will have an approx-
imate total average use of 1.0 mgd. Three other wells that average
a total use of approximately 1.5 mgd are in‘the range of 0.1 mgd to
1.0 mgd. A total production of all the 19 wells is well below the

daily average production of the Glen Burnie field alone.

9

Bennett, Robert R. and Rex R. Meyer, 1952, Geology and Ground-Water

Resources of the Baltimore Area, Maryland Geological Survey, Bulle-
tin A, Baltimore, Maryland, 559 pp. '
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The Glen Burnie field had an actual use of 7.5 mgd between
January 1, 1978 and July 1, 1978, with a maximuﬁ use of 9.5 mgd on
June 25, 1978. The Sparrows Point field used approximately 1.0 mgd
during 1977 (the records do not indicate whether these values are
average or maximum).

According to a representative of the U.S. Geological Survey,
two wells at Sparrows Point are screened in the Patapsco at 206 - 222
feet and~2§3 - 304 feet. The drawdown on these observation wells is
minimal; thus, this well field will not affect or be affected by the
fin 19, |

There is no recent information or usable observation wells main-
tained by the Maryland Geological Survey or the U.S. Geological Sur-
vey to determine the hydrologic characteristics of the Glen Burnie
well field on surrounding wells, especially those between the field
and the fill. However, the potential for affecting the Glen Burnie
well field will be minimal, because the fill design will contain
the operation within a clay horizon that is séparated from the lower

aquifers by a natural clay barrier.

Conclusions:
The subsurface investigation and evaluation has provided a
better understanding of the geologic and hydrologic conditions in
the vicinity of the proposed Quarantine Road Secure Landfill. "In general,

the underlying sediments consist of interbedded clays, silts, and

10 Personal communication with Miss Claire Richardson, Geologist,

U.S. Geological Survey in Baltimore, Maryland, September, 1978.
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sands that have been defined by the boring logs, geologic mapping,
and test data.

The so-called "upper clay" is considered the most useful form-
ation for design purposes as it underlies the northﬁestern, central,
and portions of the eastern area of the site. The upper clay is gen-
erally absent to the south and southwest, and it is apparently eroded
along its»eastern limit. The subsurface investigation data indicates
that the upper clay can be used as an effective barrier to the poten-
tial downward movement of possible fill pollutants.

The deeper "lower clay" surface has been delineated, and it appar-
ently is too deep within the stratigraphic column to be an effective
primary barrier to potential pollutants, except where it is contiguous
with the upper clay.

The intervening sand and sandy silt materials are expected to be
ancountered during excavation. The greatest concern is with the sand
deposition that appears to be continuous in the southern part of the
proposed landfill area outside the limits of the upper and lower clays.
wherever the sand and sandy silt sediments are exposed in excavation,
the potential for lateral pollutant transmission must be evaluated. If
necessary, clay may be transferred from one part of the site to critical
areas where an effective clay barrier will be installed.

In general, the sediments have a high clay content wherein the
potential for pollutant renovation and attenuation exists despite the
limited clay barriers.

The potential for public health hazards related to ground water

and domestic water consumption is minimized, because the potential
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for pollutant renovation and attenuation exists despite the 1imited
clay barriers.

The potential for public health hazards related to ground water
and domestic water consumption is minimized, because the potential
impact area is served by a central water supply system. Also, the
clayey sediménts will allow for lateral movement toward the leachate
collection system of potential fill pollutants.

The evaluation of existing production well records indicates
that the potential for impacting wells within the area is minimal
because of the protection offered by the underlying Arundel clay
formation and the location of the proposed fill within clay and
clayey sediments. Also, the information contained in the State's
files and published reports indicates that the drawdown from the
production well in the site vicinity will not affect the proposed
fill.

In general, the required ground water monitoring wells will
detect any potential problems related to the movement of potential

pollutants away from the site.
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CHAPTER ITI

SECURE LANDFILL DESIGN RATIONALE

General:

.A properly designed and operated secure fill provides an engin-
eered method for the land disposal of sOlidwastes that minimizes
the potential for impact on public health and environmental degrad-
ation. In general, the greatest potential for pollution from asecure
fill is the possible contact of the wastes or the by-products of
decomposing wastes with ground and surface waters. Therefore, a secure
fill must minimize the rate of generation of leachate during the
waste stabilization period.

When the wastes are deposited in a secure fill, they tend to decom-
pose naturally according to their composition. If the amount of water
within the landfill is limited by local climatic conditions or design,
the rate of decomposition is generally slow, and the normal by-products
of decay are produced gradually. Consequently, the waste stabilization
process will occur over a prolonged period of time, and any potential
leachate will be gradually released and can be collected and treated.

In order to effectively control the stabilization process, a prim-
ary objective of the fill design and operation is to minimize the infil-
tration of precipitation and increase the rate of surface runoff both
during the operation period and after the fill is completed. This will

tend to reduce the rate at which leachate is produced, and allow the
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site's natural gechydrological conditions to control potential
adverse effects.

Portions of the Quarantine Road fill site were once acid ponds,
used for the uncontrolled dumping of liquid wastes by a previous owner.
Consequently, the stabilization process has been accelerated in the
older disposal area; and leachate periodically seeps from the fill.

The secure fill design for the continuing fill operation is based
on the dry fill concept in order to control its stabilization process

and correct an existing environmental problem of many years standing.

Potential for Leachate Generation:

The secure fi]T is designed to prevent the dumping of wastes into
surface water or groundwater, and the design used the existing clay
barrier between the base of the new fill and the potentiometric surface
and an underdrain system to minimize the effects of potential leachate
on the water table. Therefore, the amount of precipitation penetrating
the fi1l directly controls the potential for leachate generation. Addi-
tional filling on existing fill areas will be provided with an underdrain
system to collect leachate and convey it to on-site treatment.

Any perched water encountered during the excavation will be drained
to the water treatment system. Also, the existing natural clays will
- minimize lateral migration of potential pollutants and will tend to reduce
the flow of perched water into the fill.

The basic hydrological principle that exemplifies the relationship
between precipitation, evapotranspiration, surface runoff, and infiltration

is exptessed'by the formula:
Net Infiltration = Precipitation - (Runoff + Evapotranspiration)
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In order to evaluate the above relationship for a normal fill
operation within a specific localized area, the "water balance",
as recommended by the U.S. Environmental Protection Agenéy, has been
computed for the proposed Quarantine Road Secure Landfill, 3,455

The water balance method is an engineering technique that takes
the total estimated precipitation and subtracts the amount lost due
to surface runoff and evapotranspiration to obtain the estimated
amount of net infiltration. The gradual additions of yearly infiltra-
tion will eventually result in the fill reaching its field capacity,
at which time the potential leachate will migrate through the fill and
eventually flow into the leachate co]]gction system. When
field capacity is eventually reached, the amount of net infiltration
will equal the amount of potential leachate that may be available for
migration away from the fill.

The actual water balance computation, along with. its supporting
data is included in the Appendix of this report. The computation indi-

cates that the estimated amount of net infiltration or percolation may

equal approximately 3.1 inches per year. This results in the following

3 Use of the Water Blance Method for Predicting Leachate Generation

from Solid Waste Disposal Sites, by Dennis G. Fenn, Keith J. Hanley,
Truett V. DeGeare, U.S. EPA, 1975.

Thornthwaite, C.W. and J.R. Mather. The Water Balance, Centerton,
N.J., 1955, 104 p. (Drexel Institute of Technology, Laboratory of
Technology. Publications Climatology, V. 8, No. 1).

Thornthwaite, C.W. and J.R. Mather. ‘Instructions- and Tables for
Computing Potential Evapotranspiration and the Water Balance. Center-
ton, N.J., 1957, (Drexel Inst. of Tech., Lab. of Tech., Public in
Climatology, V.10, No. 3)
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data for this site:

GIVEN:

Normal Precipitation @ 40.9 inches/year

Surface Runoff Coefficient @ .30 (Runoff = 12.3 inches/year)
Evapotranspiration @ 25.5 inches/year

THEREFORE :

Annual Net Infiltration = Precipitation - (Runoff + Evapotranspiration)

3.1 inches = 40.9 inches - (12.3 in. + 25.5 in.)

The total afea of the proposed secure fill is approximately 50 acres.
Therefore, at the rate of 3.1 inches per year, approximately 4.49 mil-
lion gallons of water will infiltrate the fill annually. When the fill
reaches its field capacity, this volume represents the approximate

amount of leachate that will be controlled annually.

Leachate Control:

The precipitation that infiltrates the top of the fill and perco-
lates downward will eventually produce leachate. When leachate reaches
the base of the fill, the majority of the leachate volume will tend to
flow toward an underlying leachate collection system.

In general, the permeability of the fill is greater than the permea-
bility of the natural, in-place sediment. The permeability of the land-
fill is approximately 10-3cm./sec. to 10'4 cn./sec. which, by comparison,
is similar to sand mixtures. This permeability is considered normal
for industrial waste fills.

During the site investigation phase, field permeability tests
were performed in the site's sediments. The tests in the upper

clay resulted in values within the 10_6 cm/sec. range which is
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typical for moderately impermeable clay according to the Unified Soil
Classification System. One test in the sand resulted in a k value
of 3 x 10'4cm./sec. which is characteristic of a silty sand.

In order to minimize the amount of potential downward leachate
percolation below the fill in the area of excavation in original ground,

a clay barrier having a permeability within the 10'6cm./sec. range will

be provided.by either leaving the natural, upper clay in place for a
minimum depth of 3 feet below the excavation grade; or by placing the
on-site excavated clay where required on the excavated side slopes or

in the bottom of the excavation to seal the more permeable sandy sediments
and to minimize potential pollutant migration away from the new fill area.

For design purposes, the permeability of the clay barrier is considered
to be within the 10'6 cm./sec, range, Field testing during the initial and
continuing site preparation phases of the operation will be required to
confirm that the permeability of the clay barrier is within’the'lo'6 cm./sec.
range.

A system of underdrains is proposed to intercept and divert leachate
from the fill area to the leachate treatment system. 1In areas I and II, the
underdrain system will be placed on top of the clay barrier, while in area
I1I, the drains will be placed on top of a layer of gypsum, The layout of
the drain system is shown in the attached drawings. Design criteria for the
underdrain system is given in Appendix D.

The purpose of the underdrain system is to collect and divert the leachate
from the fill area to the leachate treatment system. The underdrain system will
insure that the water level will be at the level of the proposed tiles-
in Area III. The selected drainage coefficient (0.3 in./hr,) will insure

that the system will be able to handle infiltration from high intensity
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short duration storms. Theréfore, it is expected that little or no
leachate will penetrate lower stratas.

On areas of the fill which have been previously filled, a base will
be constructed, using by-product gypsum, to establish a sloping grade
toward the center of the site. An underdrain system, similar to that used
in the excavated undisturbed area, will be provided in the gypsum buffer
under the proposed new filling to collect the leachate from this portion

of the site and convey it to collection and treatment.

Monitoring Program:

The effectiveness of the fill operation will be continually evaluated
by means of the monitoring program. The program will include establishing
groundwater and surface water monitoring points approvéd by the State,

Groundwater observation wells will be installed for the collection of
groundwater samples from the secure fill vicinity, The sediment control
basin will provide an additional location where surface water runoff
samples can be collected. Additional surface water sampling points will
be established for routine monitoring of the streams in the vicinity of
the fill. Background sampling will be performed by the appropriate
regulatory agencies as soon as the wells are installed to establish the
monitoring program, Local industrial wells could be monitored periodically
to provide data on general quality of the water in the deeper aquifers

underlying the site.
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CHAPTER 1V

ENGINEERING AND DESIGN

General:

The Quarantine Road Secure Landfill is designed to maximize the
use of the site for manufacturing by-product waste disposal. In general,
the site will be operated as a modern secure type fill, using the area
fi11l method for solid wastes.

The engineering design is based on the results of the subsurface
investigation and the basic design rationale which has been discussed
in preceding chapters of this report.

This chapter discusses the general waste and cover characteristics
which together provide the estimated fill 1ife. ~Also, the methods for
controlling potential leachate quantities are discussed, as well as the

erosion and sediment control plan.

Solid Waste Characteristics:

The proposed Quarantine Road Secure Landfill will serve the Chemical/
Metallurgical Division of SCM, _ |

Approximately 50 tons of DHS waste and 1112 tons of other process waste
and by-product gypsum will be received daily. The hazardous substances will
generally consist of acids, inorganic sludge, mixed chemical sludge, inorganic
solids, and mixed chemical solids. Additional grading for surface water
control will be provided by filling with non-hazardous gypsum by-product
waste from the SCM plant.
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Cover Material Characteristics:

The Excavation Plan provides for approximately 437,000 cubic yards
of material which consists of sandy, silty and clayey sediments, Due
to the method of excavation and stockpiling, the excavated materials
will be adéquately separated prior to its application as either barrier
material or earth cover.

The subsurface investigation revealed that a substantial clay zone
underlies the majority of the SCM tract wherein the new excavation-fill
will be operated. Of the total excavation volume, approximately 40,000
cubic yards of clay is estimated to be available for the placement of
approximately 12,000 cubic yards required for the 2-foot clay barrier in
areas of the new excavation not sealed by undisturbed clay, leaving a
theoretical clay surplus of approximately 28,000 cubic yards.

The remaining excavated material, which consists of approximately
397,000 cubic yards, will be used for the daily and final earth cover.
The estimated cover requirement is approximately 779,000 cubic yards.
Therefore, approximately 354,000 cubic yards of cover represent the
quantity to be provided by use of the by-product gypsum. Excavated

clean earth will be stockpiled for use as final cover for the fill.

Projected Fill Life:

The Final Grading Plan is designed to maximize the site's usage
for solid waste fill. The fill will be graded to provide that all water
falling on the filled area will be directed toward the sediment control
and/or treatment collection system.

The estimated total secure fill volume is approximately 3,116,000
cubic yards of combined DHS and gypsum.
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Based on the reported waste densities, the proposed fill will
provide disposal for approximatelty 2,574,000 tons of DHS and gypsum.
At the estimated annual production of approximately 362,500 tons of
DHS and gypsum per year, the fill would serve approximately 7.1 years.
If gypsum reqyc]ing occurs, the fill 1ife could be extended, depending

on the recycling rate, to as long as approximately 17.5 years.

Leachate Control:

The secure fill design incorporates a combination of the site's
natural geohydrologicaj conditions and an engineered system to provide
collection and treatment of potential pollutants which emanate from
the fill during the waste stabilization period.

Leachate collection is provided by two methods in order to control
the potential amount that may emanate from the fill.

In general, an underdrain system will be constructed under the fill
to collect leachate emanating from under the fill. The underdrain system
will channel the leachate to the collection sump by gravity and then be pumped
to treatment. In addition, a surface runoff collection system will be
installed, as required, in order to channel potentially contaminated
surface runoff into the leachate collection system. If, in the future,
the fill has stabilized to the point where the surface runoff fraction
is no longer contaminated, it will be allowed to bypass the treatment
system in accordance with the appropriate regulatofy agency approvals, and
in accordance with the NPDES permit limitations,

As discussed.in. "Chapter IILI;. Secure Landfill Design Raticnale", it
has been estimated that essentially all of the potential leachate, from the
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planned additionai filling, will be collected in the subsurface system
and be channeled to the leachate treatment system, However, any
remaining leachate which bypasses the underdrain system will percolate
into the clay barrier where natural renovation mechanisms will tend to
attenuate the pollutants in this minute quantity. ¥

The underlying clay barrier of the newly excavated fill area has
been designed to provide a minimum 2-foot thickness of either in-situ
clay or installed clay from the on-site excavation, Its design permeabi]ity
will be within the 10"6 cm./sec, range in order to provide the permeability
differential to effect subsurface leachate runoff, The graded and compacted
gypsum base for the continuing fill area is expected to have a permeability

in the 1072 cm./sec. range,

Erosion and Sediment Control:

The sedimentation and erosion control provisions shown on the
attached drawings are designed to meet the requirements of Baltimore City.

The detailed design provides for the construction of the necessary
diversion ditches, disturbed area stabjlization and sediment basin as
one of the first tasks during the initial site preparation. In this way,
the continuing site preparation and the extended fill operation will have
minimal impact on the natural drainage ways in the vicinity. All disturbed
areas will be properly seeded and stabilized according to the procedures
lTisted on the drawings.

The sediment control plan is based on the concept of channeling surface
runoff to the perimeter ditch system and through the sediment basin. The
final grading plan provides for an estimated runoff coefficient of ,30
to allow about 30% of the precipitation to flow over and away from the
completed portions of the fill, in order to minimize infiltration into the
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fill. The sediment control plan is designad to handle the flow
expected during a 10-year storm, in accordance with the Soil Conserva-
tion Service requirements.

When an area is completed and properly stabilized, the need for
sediment control is minimal. However, the ditches and leachate con-
trol system will be maintained for the life of the facility as a
further control measure to protect receiving waters from possible

contamination.

Monitoring:

The secure fill design drawings show the locations of groundwater
and surface water monitoring points suggested for on-site monitorfng
of the operation by the appropriate state regulatory agency. The
design of a typical groundwater monitoring well is included on the
attached drawings.

Regular monitoring of the wells is expected to indicate the per-
formance of the secure fill and determine the potential for off-site
effects prior to their occurrence. Also, the surface water discharge
point should be monitored to determine compliance with the limitations

set by the NPDES permit.
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CHAPTER V
OPERATING PROCEDURES

General:
The Quarantine Road Secure Landfill is designad as a basic,

area-type fill. The fill will have grades, when completed, to promote

surface runoff.

Supervision:

In order for the fill to operate efficiently, it is necessary that
the fill supervisor understand the operating plan and see that it is
diligently adhered to. The supervisor must continually plan each day's
operation and insist that the tasks are accomplished on a daily basis,
regardless of the circumstances, in order to prevent deterioration of
the operation and its costly correction.

In addition to the placing and covering of the waste received each
day, the supervisor must‘pian the continuing site preparation with the
on-site equipment and manpower; maintain the access roads, sediment
control facilities and completed fill areas; plan for equipment servicing;
stockpile cover material for daily cover, final cover and completion
grading; plan for an orderly progression of fi]]ing§ and maintain basic
records of site completion, types and quantities of waste filled in spec-

ific areas, equipment maintenance and operating expenses.

Initial Site Preparation:

The fill design allows for the gradual extension of the fill operation
into remaining portions of the site. ' In general, the initial site prepar-

ation will consist of constructing the drainage diversion ditches and
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sedimentation controls; the initial portion of the leachate collection
system; the leachate treatment system; and the monitoring controls.

The secure fill operation will extend northward across the SCM
tract. Therefore, the initial excavation area must be borrowed from
in order to provide the clay for the clay barrier in the new fill area;
to provide fhe final earth cover; and to provide room for the continuing
fill.

By extévating to the attached excavation grading plan, the perched
water within the sediments will be drained to a low point and diverted
away from the fill operation, The clay barrier will be placed where
required along the sides of the excavation to seal further perched water
drainage, and to prevent lateral movement of potential pollutants from
the new fill area,

After the clay barrier is installed in the new fill area, it will
be tested to prove that its permeability is within the 1078 cm,/sec.
range or lower.

Groundwater monitoring wells for the site will be installed, and
any well points located within the future fill area will be removed and

properly sealed before the placement of wastes.

ggntinuing Site Preparation;

Continuing site preparation for the next operating area will be
required before the initial operating area reaches final grade. The
seeding of completed areas, periodic cleaning of the sediment basin,
and construction of the temporary haul roads are all tasks included in
the continuing site preparation work. Excavation of the next area should .

begin in accordance with the progression of the fill and the depletion of

the cover material stockpile. When the next area is excavated or graded,
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it will be prepared and tested in a similar fashion as the initial
trench and the underdrain are installed.
Also, the initial excavation area will be opened. In this way,

the fill operation can be extended as required for its useable 1life,

Detailed Operation:

Trucks arriving at the fill site will be directed to the working
face of the fill by proper signs. Upon arriving at the active area
of the fi11, the driver will deposit his load at the base of the working
face, where directed by the fill foreman. After depositing the load,
the driver will immediately proceed from the fill.

When the waste has been deposited, and the truck has moved from the
site, the equipment operator will proceed to spread the waste up the
working face. This procedure will continue until the final load of
waste has been placed, at which time the operator will begin to spread
the daily cover of by-product gypsum.

During the initial portion of the operating day, the cover material
operation will begin, and the cover will be stockpiled close enough
to the working face to allow it to be spread. Upon completion
of the daily stockpiling of cover material, the equipment and operator
become available to perform the other tasks required in either fill mainten-
ance, completion or continuing site preparation. An aption available
to the fill supervisor is to continue the stockpiling of cover for two
to three days at a time, to minimize bad weather cover material transport
or to allow the equipment and operator to be available for two to three

days for the other tasks previously mentioned.



On-site road maintenance will be performed on an as-required
basis, using the equipment assigned to the fill.

Sediment basin cleaning will be performed as required.

Placement of Cover:

Cover will be either stockpiled by-product gypsum or excavated
from the 5reés shown on the Excavation Plan. Usually, the cover will be
stockpiled near the active fill area during the day, with the last few
loads spread directly on the waste. The Excavation Plan shows the limits
of the excavation areas. The thickness of the compacted daily cover
will be a minimum of six inches. Excavated material will be stockpiled
for final fill cover.

The thickness of the final earth cover will be a minimum 2-feet
applied as the final 1ift is placed in an area of the completed fill.
Completed areas will be stabilized in accordance with the U.S. Soil

Conservation Service requirements.

Inclement Weather:

The secure fill has been designed as an all-weather operation to
minimize the area required to be disturbed at any given time and maintain
a reasonable filling sequence. The grading plans are designed to pro-
vide adequate surface drainage, both during and after construction of the
fill. Properly stabilized haul roads will adequately support vehicular
traffic under most operating conditions. During extreme conditions of
freezing and thawing, or extended periods of rainfall, the use of addi-
tional gravel, crushed stone or rubble will be required to maintain the
on-site access roads. A stockpile of masonry rubble, broken concrete
(without reinforcing steel), broken paving and similar items may be
developed at the site, for this purpose.
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Field Engineering:

A system of vertical and horizontal controls will be installed
at the fill, for use in laying out site preparation construction,
fill area location, excavation grades and final fill grades. While
intermediate fill heights can usually be judged by eye by the super-
visor, the final fill elevations must be surveyed to maintain the
proper final fill grades to allow maximum disposal of wastes and
minimize wasting of cover material in establishing the completed fill
elevation.

Periodic checks on elevations and horizontal alignment are as

necessary as the initial stake-out on a properly operated secure fill.

Site Completion:

Upon completion of the placement of the final cd;er to the finished
grades shown on the drawings, the soil will be tested and up to 2,000
pounds ‘per.acre of ground dolemite limestone, as required, will be applied.
The Timestone will be worked in the top 3-inches of soil, by discing or
harrowing, and the surface will be fine graded.

Seed fertilizer and mulch will be applied in the Spring, between
March 15 and May 30; or in the Fall, between August 15 and November 15;
and other times when conditions are suitable. No seeding will be per-
formed when weather conditions such as drought, high winds, excessive
moisture or other factors would prevent the establishment of a satisfac-
tory stand of grass.

In general, the rate of application will be a mixture of Kentucky 31
Tall Fescue at 120 1bs/acre, and Innoculated Sericea Lespedeza at 20 1bs/

acre. However, the drainage ditches will be seeded with Kentucky 31 Tall

V-5



Fescue only. Any exceptionally wet areas will be seeded with Reed
Canary grass at the rate of 10 1bs/acre.
Eroded areas will be repaired and reseeded, as necessary, until

a satisfactory covering of grass is established.
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CHAPTER VI
EQUIPMENT AND MANPQWER

General:

The equipment and manpower required to operate the secure fill,
are dependent upon the type and quantity of waste received for
disposal,. the operating plan, basic site maintenance requirements,
and the actual effective equipment operating time. In addition,
basic stand-by equipment must be available on short notice to allow
the fi1l to continue operating during periods of equipment break-
down or extended maintenance.

Manpower requirements are dependent on thevequipment used and
the basic plan of operation of the fill. Provisions must be made
to cover periods of absence caused by illness and vacation in order
to maintain the daily efficiency of the operation.

Adequate equipment and manpower, working at the site with proper
supervision during all periods of the operation, are the two most
important items in maintaining the daily operating efficiency required

at a proper secure fill,

Equipment:

In general, the daily fill requirements and the continuing
site preparation are the most equipment-intensive operation. Although
the final equipment selection may be modified as operating experience

is gained, the following equipment is considered to be necessary, initially.
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Daily Fill Operation:

Quantity Equipment Item Function
1 crawler loader or Spread waste and cover
bulldozer '

Excavation-Fill Area Preparation (Part-time — As Required):

1 crawler loader or Stockpile cover and excavate
bulldozer excavate material
1 sheeps foot roller Compact gypsum or clay barrier

(Part-time)

Periodically, additional equipment will be required to perform the

necessary site preparation and maintenance. This equipment may be provided

on either a rental basis or the work can be performed by contract.

Manpower:

An adequate fill staff will be required on a permanent basis to
operate and maintain the Quarantine Road Secure Landfill. .Hhen required,
additional manpower will be provided by temporary employment for spec-
ial clean-up projects , seasonal seeding and fill area preparation.

The following table is a list of the suggested full-time personnel

that may be required at the fill:

Position Duty Quantity
Sunervisory Person - Responsible for overall execution 1

Treatment System Operator of.the fill g]an & direct the
daily operation; operate & iaspect
the leachate control system

Heavy Equipment Operator Qperate all types of fill equipment 2*

*as required by operation.
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The other normal operating duties such as equipment maintenance
and special tasks will be performed, as required, by additional

personnel, as the operation indicates their need.

VI-3



CHAPTER VII

GENERAL FILL MANAGEMENT

General Facilities:

The basic facilities required to provide secure fill management
and to meet State standards will be provided for the Quarantine Road
fi1l. 1In_general, they include the controlled receiving area, the
access and haul road-network, the drainage and sediment controls, the sub-
surface leachate collection system, the leachate treatment system, the
monitoring system, and personnel facilities.

The entrance to the site is located 6n Quarantine Road. Thé
fi11 will be controlled by security guards or locked gates, during non-
operation hours, to prevent unauthorized use of the site. A permanent,
all-weather access road has begn constructed to serve the receiving area
and provide efficient traffic ¢irculation.

A trailer will be located as shown on the drawings, and will be
provided with telephone, electric lights, heat, ventilation, potable
water, and a toilet facility for the opefating personnel.

Water supply will be provided by connection to the Baltimore City
Central system. Sewerage for the trailer will be provided by an

approved septic tank system or holding facility.

Site Access and Signs:

Site access and traffic flow will be controlled by one-way ingress

and egress from Quarantine Road. The remoteness of the operating
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area within the site, and the buffer provided by the B & 0 Railroad

and the Interstate 695 will generally control unauthorized site access.
As deemed necessary, measures will be initiated to control access to the
operating area and the site facilities.

On-site signs will be provided as necessary, to direct the delivery
vehicles to the working area of the fill and stipulate conditions of
use.

An all-weather access road from Quarantine Road to the fill area
will be maintained. Temporary on-site haul roads will be constructed as

required, to maintain truck access to the progressing working areas.

Communications:

Telephone communication will be provided at the trailer for off-
site communication.

Dust Control:

The remoteness of the operating area will normally minimize the
occurrence of off-site dust nuisances. On-site dust will be controlled
by the application of water to the access roads.

The establishment of vegetative cover on completed areas will min-

imize the potential for dust nuisances.

Drainage and Sedimentation Control:

The drainage and sedimentation control facilities designed for the
site are intended to provide drainage both during the site preparation
and after the site has been completed. As previously set forth, it is
necessary that these facilities be maintained throughout the life of the

operation. Care must be exercised in planning the progressive filling of
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the site to assure that rainfall is diverted away from the waste.
The sediment control plan has been designed according to the

requirements of the U.S. Soil Conservation Service and Baltimore City.

Supervision and Safety:

The operating procedures outlined in this report are intended
to provide an environmentally safe, nuisance-free secure fill, meeting
the requirements of the State of Maryland. The daily supervision will
be performed by the full-time Superintendent. In addition to the respon-
sibi]ity for the general fill operating efficiency, the Superintendent
will be responsible for seeing that safe operation practices are followed
by both the operating personnel and the drivers of the delivery vehicles.
In the event of accident or personal injury, the emergency procedure

developed by the fill Superintendent will be followed.

Records:

Basic records will be kept as part of the routine secure fill oper-
ation. These records consist of areas filled, dates during which they
were filled, quantities and types of wastes received, equipment mainten-
ance, and any special occurrences during the fill operating peried. A
set of the secure fill plans will be marked to record the progress of the
continuing site preparation, earth cover excavation, seeding and stabili-
zation, and the fill operation. Also, periodic monitoring and site inspec-
tion visits, as well as local individual comp]aihts will be recorded to
indicate the degree of operating efficiency. Manifests will be maintaihed,

as required, for DHS waste.
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Hours of Operation:

The normal operating hours of the Quarantine Road Secure Landfill
will be from 7:30 A.M. to 4:00 P.M., Monday through Saturday.

This schedule, essentially, provides ample time during daylight
hours to spread and cover the waste, with care being required to begin
covering before the closing hours. It also provides some time within
the normal working day to maintain the fill site and perform continu-

ing site preparation tasks, as previously set forth.

Inspection:

The inspection and evaluation of the secure fill operation is a
function of the regulatory agency at the state level. Access td the
site for purposes of inspection will be made to all authorized personnel
at any time during normal operating hours.

In addition, the fill superintendent will conduct his own periodic
inspections to determine the efficiency of his operation and general

compliance with the operating plan.

Leachate Management:

As set forth in previous chapters of this report, any potential
~ leachate will be controlled by a system of subsurface underdrains and

a surface collection system that channel their respective flows

to the leachate collection system for treatment.
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QUARANTINE ROAD SANITARY LANDFILL
BALTIMORE, MARYLAND

ATEC JOB NUMBER: D-78256-B

Rizg Associcies:

American Testing & Cngineering Corporation an sidiaries
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APPENDIX

Summary of Laboratory Test Data
Gradation Curves

X-Ray Diffraction Results

Cation Exchange Capacity Results
Test Boring Logs

Unified Soil Classification Sheet

Field Classification Sheet



ATEC Job Yo,: D-78256-3 \

Project:
SUMMARY OF LAZCRATORY TEST REZITT3
Netural Ccefficient Cation
Sample Natural Lry 3 of . . E:;:ha:-._?-,c
~ Boriag Sanple Depth Sieve Hydrcmeter Moisture Density Lizmits, % - Specific  Permeabilicy ).(-Ray o C:_p.?c:.::
No No feet Analysis®  Arnalysic® ContentZ lbs/cu £t L.L. 2.L. P.I. pH ravity cn/sec Diffraction®™ “

ou-3 5 - 23,5-25.0 X X 19.0 35 20 15 7.2

oW=-5 6 28.5-30.0 6.8 X X

cW-6 4 18.5-20.0 X X 16.2 " 41 17 24 7.7

ow-6 5 23.5-25.0 ' 7.2 X X

ow-7 3 13.5-15.0 X X 17.0 48 25 23 ° 6.9 X X

Gu-7 6A 3C¢.0-32.0 X X 17.8 non-plastic 7.3 L

oW-7 9 43.5-45.0 X X 14,0 19 19 0 6.8

ow-7 10 48.5-50.0 6.8 X X

-8 3 13.5-15.C X X 16.9 ron-plastic 7.2

OW-8 4 18.5-20.0 : . 7.0 X X

0K-9 5 23.5-25.0 X X 10.9 non-plastic 7.2

ow-9 6 28.5~-30.0 7.3 X

04-10 5 23.5-25.0 X X 11.8 22 18 4 6.6 |

0W-10 6 28.5-30.0 6.8 X

0k-10 8 38.5-40.0 X X 21.4 25 20 5. 6.5

OH-11 4 18.5-20.0 X X 13.8 26 16 8 8.0

ow-11 5 23,5-25.0 . 7.9 X
©ooK-11 8 38.5-40.0 X X 18.0 , 27 23 4 8.0



PLGE 2 CF &

Project: . Quarantine Road Landfill ATEC Job No.: p_78954.p
SUMMARY OF LLEBORATORY TEST RESULTS
- Natural - Coefficient Cztion
Sample ' Natural Dry : ’ ol : Exchange

Boring Saaple Depth Sieve Hydrometer Moisture Density Linmits, Z Sucelfie  Permeability  X-Ray Capzeity

No No feet Analysis®  Analysis* ContentZ ibs/eu £t L.L. P.L. P.I. pH Gravity em/sec Diffraction* *
ouW-12 5 23.5-25.0 X X - 21.6 . 32 20 12 7.7
o-12 8 38.5-40.0 X X 19.5 . non-plastic 7.7
ow-13 2 8.5-10.0 X X 12.9 ) 20 10 10 7.2
Ow-13 5 23.5-25.0 X . X ’ 20,7 . 42 20 22 6.4
OwW-13 6 28.5-30.0 7.0 ) X X
ow-13 6A 30.0-32.0 *%
oW-13 7 33.5-35.0 X X . .22,0 35 22 13 6.8
0W-13 9 43.5-45.0 X X 32.8 71 50 21 6.6

* See separate test result sheet. '
*% Sample was not suitable for permeability testing.
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:?»ZLE NO. ELEV OR oz:m cmé.sgmcmou NAT W% = i - 8ﬂ lon mocQuara ntine F{11
~ D- 782568
- AREA
— BORING NO, 15
L .GRADATION CURVES DATE 9-15-78
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D . Mo, pez L b S | S - TR 1 LR 2l L2 I, = ®
U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 21V 1 ¥% B ¥HB 3 4 6 8101416 20 30. 40 50 70 100140 200

100 7 T T rTIT T T 1T T 1 \l 1§ 0

9?0 \\ 10

80 \\ 20

70 30 -
= 5
é T x o
v 3
3 60 40 z
= T ‘ < %
S 50 R 50 &
ey - \\ 8
4
§ 40 60 7
E‘ —— -1 Ny (&)
a. ‘V o

30 < 70 &

20 80

Lk _
10 90
0 100
500 100 50 10 5 1 0.5 0.1 0.05 0.0 0.005 0.001
] . GRAIN SIZE MILLIMETERS
GRAVEL SAND
COBRLES COARSE ] FINE COARSE | MEDIUM | FINE SUT OR CLAY
SAMPLE NO. ELEY OR DEPTH CLASSIFICATION l NAT W% 11} 148 L 4
— rro)ECt Quarantine Fill
- <L 28 119 - D-78256-B
AREA
BORING NO, - 15




Pevemara

t

o=t

Sample Designation

OY-7, S-10
48.5-50.0, E78256-B

OW-7, S-3
'E78256

0v-13, S-6
E78256-B

gii-6, S-5
© 23.5-25.0, E78256-B

Ci-8, S-4
E75256-B

OW-5, S-6
28.5-30.0, E78256-B

Clay Mineral Analyses

Clay Minerals

Major

Kaolinite
Illite

Kaolinite
Illite

Kaolinite
Illite

Kaolinite

Kaolinite
Illite

Kaolinite

Samples supplied by: ATEC Associates

Analytical Method: X-ray Diffraction

snalyst: Paul Karabinos

Date: 17 July 1978

Minor

none
none
none
Iilite
none

Illite
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The Robert B.Balter Company
Geotechnical Engineers 18 Music Fa

Owings Mills, Maryla
July 25, 1973

- Mr. Mark Aebig

ATEC Associates of Maryland, Inc.
9590 Berger Road
Columbia, Maryland 21046

Dear Mr. Aebig:

As requested, we have performed additional laboratory tests on fhe

soil samples received on July 13, 1978. The samples were analysed
for their cation exchange capacities based on the ammonium acetate
procedure with the results summarized below:

Samptle No. & Total Cation Exchange
ldentification Capacity. Miliequivalents} -
E-7B256-8 Per 100 Grams , Remarks
W5 S#6 5 ~ |Tan SILT & CLAY, tr f-
) : : Purplish brown CLAY &
owWé6 S#5 '8 little f sand.
:Orangish brown SILT &
oW7 S#3 9 tr f~m sand.
o7 S ¥ 13 Tan SILT & CLAY, littl
oW8 S£4 13 Tan f-m SAND, some sil
owWg S #6 2 Tan f-m SAND, tr silt.
: - |Reddish brown CLAY & ¢
OW 10 S £ 6 .13 little f-m sand.
: Tannish brown SILT & ¢
oW 11 S £5 10 some f-m sand.
: Reddish brown Clayey ¢
OM 13 S £ 6 9 f-m SAND.




Mr. Mark Aebig -2 - July 25, 1978

The results indicate the samples to be basically Kaolinite.

If we may provide additional assistance, please feel free to call upon us.

Most sincerely,

The Robert B. Balter Company

By: Godfrey Nuwame

GN:mg
5700-}1D
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ASSOTITIES o Maryland, Inc.

~C

RECORD OF COIIL CHPLORATION

CONTRACTED WITH provning~Ferris_ Industries., Inc, BORING # OW-3
PROJECT NAME Ouarantine Road Sapitary Londfill JOB # ____J_—_7_8_2_
LOCATION Baltinore, Marvland
SMAPLER .
Datuen Hommar Wi, 1 QQ Lbs. Hols Diometar 8 Foroman Vo
Suek, Ebavo___ . __Fr, Hommer Drop_._:i._o_____'n. Pock Core Dia. Inopoctor
Dote Storted 5/31/78 Pips Size 2.0 In, Boring Mothad HsA Date Completed 5
Ly SOIL DESCRIPTION STRA.|[DEPTH _SAHPLE BORING 2 §
e Czicr, Modthry, Deailly, Flosideliy, Shea, Prezsttlons | DEPTH | SCALE| Cand. | Blowa/6] Mo, Type | Rec. HOT
- SURFACE 0.0 "
-1 ‘iiscellaneous Landfill -
=~ faterials 1
- —
N — CA
- —
- - Abandone
=g o T s T - 5 —
. Bottom of Test Boring @ 5.|0° -
- - -
—d —
— —
- -
- ﬁ N
—— 10—7
- —
-—J —
—_ —
- _J
— —
- -
— 15—
- -
— -
— —]
— —e
-1 -1
-—e ——
— 20—
SAMPLE CCHDITIONS SAMPLER TYPE GROUND WAYER DEPTH BORIKG ML
D-DISINTEGRATED DS ~-DRIVEN SPLIT SFOON AT COMPLETION FT.  HSA -Hollow
1-INTACT PT-PRESSED SHELBY TUBE i» ET CFA-Contin
U_UNDISTURBED CA-CONTINUOUS FLIGHT aUGER AFTER HRS. * DC =Drivin:

L-LOST KC-ROCK CORE AFTER 24 HRS. FY., MO -Mud D
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\3SOCIOES o Maryland, Inc.

RICORD OF SOOI EXPLERATION

CONTHACTED VITH Rrosming~Terrls Tndustrieca. Tee, BORING # __ (L1 A
PROJECT NAME Quarantive ETasd Sonfrowvy Ton 7117 Joo & D-78256~
LOCATION Laltirors, Mamviond
SAMPLER
Oetun —_— Hammer Wr..__l..lL___.Lbu. Holo Diametar 8 Foromon Volemn
*Surf Elevee o _Fr. Hameaor Drop_..___(l________ In. Rock Core Dijo. Inspoctar
Doate Stcitad 5/31/78 Pipe Sizo 2.0 In. Boring Method HSA ~ Dote Completed 5731/78
- SAUPLE
ELEV SOIL DESCRIPTICH STRA.|IDEPTH . BORING & SAMPLING
T [Codar, Maditera, Dendity, Ploattslly, Sk, Frop<sions | CEPTH | SCALE | Cond. Blowa/s"! Nas. | Typs | Reec. HOTES
SURFACE .0 o” B o - !
. . ] orin -3 -
- Miscellaneous Landfill 751 ffom 0343“‘25 Offl -
1 Materials - g : owards
. . oW-6
— g
—— — CA
- —1
7] 5.0 ]
—gmm ] | § Abandoned test hole
- . . — @ 5.0
Bottom of Test Boring @ 5./0° ¢
- - -1
-~ —
—— —
— -1
— -—t
- -
— 10—
oy —
— ——y
- -
- -
] 15—
— -
- —
| -
— —
o— —
-1 —
— ot
-—1 g
SMAPLE COHDITIONS SAMPLER TYPE GROUMND YATER DEPTH BORING HETHT
n D-DIStNTEGRATED DS ~DRIVEN SPLIT SFOON AT COMPLETION FT.  HSA —~Hollow Stem Augers
= T ikt g mp

PT-PRESSCO SHELBY TuBE CF A-Continuous Flight Aug

o AT [PEeX 4 L ol o
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ASSOCITIZS of Maryland, Inc.

RECORD ©F SOIL EXPLSRATVION

.'_._4 -

o

[ eF |

n,
P13

COMTRACTED WITH Hrounine—Ferris Industries. Ine. BORING # OW“(’J_’
PROJECT HAME OQuarantine Road Sanitary Landfill Jop # N-787
LOCATION Baltiwmore, Maryland
SAMPLER
Dotun Hommor Wl.__l_[_’_g________l.hn. Hols Dicmater 8 Foreman Vol
« Surf, Eleva_______ Fu, Hommoar Drap__j_Q_____ln. Rock Core Dia, Inspector
Date Starfad 5/31/78 Pipe Size 2.0 n, Boring Mathad HSA Dota Complated 5
ELEV SOIL DESCRIPTION STRA.[2ZPTH —AHPLE BORING &
TjCcter, Maliteis, Caaldy, Fizitfelty, Sha, Prapecticon | CEFTH [SCALE] Cond. | Blows /8| tHo. Typo { Noc. [{{s
SURFACE 0.0 ”
b . . -~
_ Miscellaneous Landfill _
. Materials o
- -~
- -
-1 — >
_ s _|D/1} 1/8 |1 | ps |10
— —
- ~
— — Water or
— — e
-t — l
-1 -
Dto/t {2 [pS{ 1
— 10
w—— ——1
- -
— o e
— —
_ 3
D | 2/4 | 3 S
— 15— -2 DS | 4
- -
- -
- A
—— —
100
R B s 14 |ps|L
— 20—]-~"—
SAMPLE CONDITIONS SAMPLER TYPE GROUND VATER DEPTH BORING
D-DISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA-Hol
L-INTACT PT-PRESSED SHELBY TUBE FTER MRS gy, CFA-Con
U~UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTE . . BC -Dri

] t Ay

Or_PNCY CONRE e e o L Al A iYE -~ e 1LY . T T WS
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AsSSOCiONEs o Maryland, Inc.

RECORD OF SO EXPLORATION

CONTRACTED WITH Browning-Ferris Tndustries, Inc. BORING # OW-4 pe 20f2
PROJECT NAME Quarantine Road Sanitary Tandfill e D_787256-R
LOCATION jaltimore, Marvland -

i SAMPLER

)

£ Dotumn . Hemmer Wt.__l_[l_Q_______Lbn. Hols Diomoter 8 Foromon Volen

W Suel . EBlev._____________Fr, Hommar Brop 3N In, Rock Core Dio. Inspactor
] - -
; Dots Storted 5/31/78 Pipa Size 2.0 in, Boring Mothod HSA Date Complnted 5/731 /78
3 ELEV $51L DESCRIPTION STRA.{DEPTH _SehbLE BORING & SANPLING
._ Sxdor, Moishis, Uornalry, Ploatlally, Shis, Propertisna | GEPTH |SCALE [ Cond, [ Slows /6| He. | Typy | Rec, HOTLS
I ~SURFACE 0.0 " .
-] Miscellaneous Landfill .

I - Materials —

i A —

I 1

1=

- -
] - 100

;1 25.0 L 3” 5 DS L

j haumar etumdondespipenien TrrTTTomITTTY= e T ) 2 50—

=T Bottom of Test Boring @ 25.0' 7

—1 “‘. —

,1’ - -y

]

b - -

. =

-~ —

 — -

g

8 7 —

-—1 -

g _ -

-
g — 35—
: -
- -
- p—

»

i S .

| S —

] -
- —
1 —
SAMPLE CCHDITIONS SAMPLER TYPE GROUND WATER DEPTH CORING UETHCD
13 D-DISNTIGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA-Hollow Stam Augers

LoTacy PT-PRESSED SHELBY TUBE AFTER KRS fr. GEA-Continvous Flight 4
Sremsis mrarlraT AVICED . . wrlwine C malrnm
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Alec
ASSOCIIZS of Maryland, Inc,

RECORD OF SOIL EXPLORATION

CONTRACTED WITH ___.

Drovmine~Fevrla Tndustriee

PROJECT NAME Quarantipe Road Sanivary

Tor, BORING & ___OW
1

Landfill

JoB ¢ I
LOCATION Ralti-ore, Moarvinad .
SARMPLER
Datum Hommer Wi,___140 Lbs, Holo Dlometsr 8 Foreman
Surl, Elove o F1, Hammoar Drop 30 {n, Rozk Core Dia, Inspacter
* Dota Srarted 5/26/78 Pipe Size 2.0 In. Baring Mothad __FSA _ Dore Complote
ELEY SOIL DESCHIPTION STRA.|[DEPTH _SAHPLE BORY;
| Cater, Molitoro, Dunalty, Mousleliy, Slia, Progoriises | DEPTH | SCALE | Cond. | Blows/6%] Mo. | Yyps | Ree.
SURFACE 0.0 ”
] Gray and tan, moist, :
] stiff Clayey SILT, trace
R Sand (ML) _
o = 2
7] “Ip/1| 4/7 |1 | DS |12
[ 44
— 5
. -
- - 7.0 7]
] Reddish brown, gray and. —
n tan, moist, very stiff ]
. to hard Silty Ci.AY (CL) e
- and Clayey SILT (ML), —
- trace Sand ol 8411 2 ps 116
] 10L&
. .
- -]
- -
- N 11
. 1 DS 6
] 15— D/I114/16 ] 3
— -t
D -
] p/1{12/13} 4 {bs | 5
— 20 ——-
SAMPLE CONDITIONS . SAKPLER TYPE GCROUND VATER DEPTH .
Se~iven DS -DRIVEN SPLIT SPOON AT COMPLETION F
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ASSOCiaies o Maryland, Inc.

RECORD OF SOIL EXPLORATION

COMTRACTED WITH Browvaing-Fercds Industries, Tne. BORING # _OW-5 po 20f4
PROJECT NAME Ouarantine Toad Senltayy Landiill Jo8 » N-78255-1
LOCATION RBaltimoxe, Mapvlond
SAMPLER
Dotum Hommer \’h._____l_liQ________Lb.. Hols Diomoeter ! Foreman Volenm
Surf. Elav. Fr. Homms: Drop_B_Q_ In. Rock Core Dio. Inspector
Doto Stcrrad 5[26 /128 Pips Size 2.0 In. Boring Method HSA Dote Complated 5/26[78
ELzY SOIL DESCRIPTION STRA.|[DEPTH _SAMPLE BORING & SAMPLIMG
TUT | Sor, Modstre, Donity, Platicliy, 3150, Prapariions | DEPTH | SCALE | Cond. | Blows/6| Mo, | Typs | Reec. HOTES
SURFACE 0.0 ' "
— . —
Reddish browm, gray and
— . . —
- tan, moist, very stiff |
] to hard Silty CLAY (CL) _
. and Clayey SILT (ML),
- trace Sand ]
—
- -
9
—f e .
- I 1171415 | DS {18
—] 25 _
— —t
g —ad
7 n 12
—— - -
D/1127/33] 6 DS {18
] a0AP/1]27/
— -—
— —
- -—t
— Ay 16 )
7] 5 1
] 3 D/1 20/231 7 DS 8
— g
- .
37.0
J I —_— —
— Brovn-gray, moist, hard -]
~ Silty CLAY, trace fine -
— Sand (CL) -
] i 20
~ 7Ib/1{30/60| 8 | DS |18
—_ LO— -5
SAHPLE CONDITIONS SAMPLER YYPE GROUND WATER DEPTH BORING HEYHOD
D-OISINTEGRATED DS~DRIVEN SPLIT SPCONM AT COMPLETION FT.  HSA-Hollow Stem A'w"t'\
I-fHTACT PT-PRESSED SHELBY TUBE CF A=~Continvous Flijht Av

Gamiie £ IFAUT ACED AFTER HRS., FT. DC Drivinn Crslena
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ASSOCIIIES of Maryland, Inc.

RECORD OF SOIL EXPLORATION

b e e b

Leva o bvv o bl

COMTRACTED WITH Browning-Ferris Industrics, Inc. gorinG #  OW-5.p
PROJECT HAME Duarantine Road Sanitary Landfill jopr _ DN-75256-
LOCATICN Baltimore, Marvland
SAMPLER
Dotum Hommer Wr, 140 Lbs. Holo Diometer 8 Foremon Voler
o Surf.Eleve . Fr Hommer Drop 30 In, Rock Core Dio. Inspector
Dore Stertad 5/16/ 78 Pipe Size 2.0 In. Boring Method IS A Dote Completed D/
ELEY $OIL CESCRIPTION STRA.|DEPTH SAHPLE BORING &
" | Cator, Molitew, Denuliy, Mesticlty, Size, Propceiions | DEFTH (SCALE [ Cond. |Blows/8~] No. | Type | Rec. NO”
SURFACE 0.0 "
Brown-gray, moist, hard -
Silty CLAY, trace fine -
Sand (CL —
(L) 42.0
PR S —
Brown, moist, hard
Silty CLAY (CL) N
%1
"1 D ]23/29} 9 | DS |18
[’5.._...,.,_._..-
—
——t
4p; 26
D/I !
50—! 31/44110 | DS |18
52.0 N
Gray, moist, hard Silty —
CLAY (CL) and Clayey
SILT (ML), trace Sand
] 20
55 |D/T|30/41111 | DS |18
_
-
-1
1 21
D/1129/37]12 DS | 18
60
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH CORIHC
D~DISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT. HSA-Ho
t~INTACT PT-PRESSED SHELBY TUBE RS ET CFA-Ce
U~URCISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS. * DC =Dr

L-LOsY RC-ROCK CORE AFTER 24 HRS. FT. MD =M

———
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ASSOCITIES o Maryland, Inc.

RECORD ©F SO EXPLORATION

Brownineg-~Ferris Industries, Inc.

OW-5 pg 4dofé

CONTRACTED WITH BORING #
PROJECT NAME Quarantine Rood Sonitary Landfill JoB & D-78256-1
LOCATION Wwltimore, Marvland
SAMPLER
Dotum Hommer W1, 140 Lbs. Hole Diamster 8 Foreman Volem
Surf.Elov, ______ . _Fr, Hemmor Drop 30 In, Rock Cero Dia. inspector :
* Dete Sterted 5/?6/78 Pipe Size 2.0 1n, Boring Method ___HSA Dote Complotad 2/27778
ELEY SCIL DESCRIPTION STRA.|DEPTH _SARPLL BORING & SARPLING
C Gy, Malshen, Drmally, Fcesley, Sk, Proportlons | CEPTH [SCALE | Cond, | Dlown/5*] Ho. Type | floe. NOTES -
SURFACE 0.0 ”
_ Cray, moist, hard Silty _
] CLAY (CL) and Clayey SILT n
_ (ML), trace Sand .
——1 L D
-
j 164.5 40
. S’” D/1{61/80{13 | DS | 18
Tan, moist, very dense, ' 6 T
7] Silty fine to medium 7
] SAND, trace Clay (L)
" — B ! - :
31
ey -
701100
7] p| /6”14 | ps| 18
~— 70—~-—~
-~ -—
-— i
-—f —
Py —
| | 100
75.0 L i
— s I S 75t .. 2 - 5 15 DS L
- Bottom of Test Boring @ 74.0' —
-—1 —
ham —
- -~} r
-~ -~
- N .
——1 w—
-— —
SAHNPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING KETHOD
O-DISINTEGRATED DS -DRIVEN SPLIT $POON AT CCMPLETION FT.  HSA —Hollow Stem Augers
}~INTACT PT~PRESSED SHELDY TUBE - CF A=Continvous Flight A,
U~UNDISTURRED CA-CONTINUGUS FLIGHT AUGER AFTER HAs. « DC =Driving Cosing
SN Rr_0OCKX CORE AFTER 24 HRS. FT. MD ~Mud Drilling
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ASSCCICIES of Maryland, Inc.

RECORD ©F SOIL EXPLORAYION

CONTRACTED ¥ITH Prowning-torris Industries, Inc. 8ORING ¥ OW=6 ne 1e
PROJECT NAMWE Ouarantine road Sapitary Landfill Jop # D-7825.
LOCATION Baltimore, Marvland :

SAMPLER
Datum Hommer Wl.____l_li_o_____l.b:. Hole Diometer 8 Foreman ______!_o_le_gl
Sorl, Elsv, " F1, Hommer Drop_____&_____'n. Rock Coro Dia. Imp-c'ar_________»
Cate Sturrad 5’ 27‘ /8 Pipe Size 2.0 in. Baring Method 1ISA Dots Complatad 5[ 27
eLgy $OIL DESCRIPTION STRA.|DEPTH ~SAWPLE BORING & Sa,
7T [Calor, Molsives, Casiiny, Flauticliy, Stea, Propeeiians | DEPYH |SCALE | Cond. | Blows/6*] No. Typa | Rec, NOTE!
SURFACE 0.0 r
-~ Y . -
Gray, moist, medium dense
N Clayey fine to medium _
SAND, little to some
i Silt (SC-si)
h - 7
7 1 D{10/6] 1 | DS| 14
—J -—
. -
I R T - 17.0 ]
- Reddish brown, tan and —
_é gray, moist, stiff to —
. hard Silty CLAY, trace -
- + fine Sand (CL) — 5
b D/I| 6/7 | 2 | DS | 18
— 10—t
4 —
= = Water on
- -4
- -
- o
~4 - 8
i D/I| 7/8 | 3 | DS | 14
~— 15— ——
A .
-4 —
1 ]
N A 2]
—1 -
B ] 15
— : _ID/1120/26} 4 DS
20
SAUPLE COHDITIONS SAMPLER TYPE GROUND WATER DEPTH BOSING ¥
D-OISINTEGRATED DS ~DRIVEN SPLIT $POON AT COMPLETION FT.  HSA-Molior
LonNTACT PT-PRESSED SHELBY TUDE R HRS pr. CFA-Contir
U~UHDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTE . *  DC -Drivin
L-LOST RC~ROCK CORE AFTER 24 HRS. FT, MD -Mudl

*STAHDARD PENETRATION TEST.DRIVIHG 2°° OD SAMPLER }* WITH 1403 HAMMER FALLING 30°'; COUNT MACE AT &' I+



Az
ASSOCEQ}'@S of Maryland, Inc.

RECORD OF SOIL ERPLORATION

l I 1 IAJAJ 4 111 l 1 L1t l S i 11 1 Lgl 41

CONTRACTED WITH Prownine~Ferris Industries, Inc. coring ¢ OW-6 pg 20f4
PROJECT HAME OQuarantine Read Sanitary landfill JoB# D-78256-1
LOCATION JBaltimore, Marvlaud
SAMPLER
Dotum Hommoar We.____ 1 4 O_Lbl. Hole Diomater 8 Foremon Volem
Surf. Elov._ Fr, Hommar Drop 30 In, Rock Cora Dia. Inspector
Dote Starisd 5/27/78 Pipe Sizo 2.0 Ine Boring Mathod HSA Dote Complotad 5/30/78
ELEY. SOIL DESCRIPTION STRA.|DEPTH _SAMFLE BORING & SAMPLING
Calor, Molitors, Camly, Hastlelty, Siza, Froporiises | DEPTH | SCALE | Cond. [ Slowa/6+| Ho. | Type | Rec. NHOTES
SURFACE 0.0 "

Reddish brown, tan and
gray, moist, stiff to
hard Silty CLAY, trace
fine Sand (CL)

Ao b

n 12

"1 1 {13/16{ 5 { DS | 4
25

] 11
3 I |15/18}1 6 | DS |18

[]ITI‘I1l11_1]l]!llllllllITIYlll[vallllllll

10
71 1 |14/16f 7 | DS |18
35—
N 10
4| D/1)12/19} 8 | DS | 18
SAMPLE CONDITICHS SAMPLER TYPE GROUMD WATER DEPTH BORHG HETHED
D-DISIHTEGHKATED DS-DRIVEN SPLIT SPOON AT COMPLETION FY.,  HSA —Hollaw Stam Augars
1-INTACT PT~PRESSED SHELDY TUBE P CF A-Continuous Flizht Augers
U—-UNDISTURBED CA-CONMTINUOUS FLIGHT AUGER AFTCR HRS. * DC ~Driviag Casing

L-LOST RC-NROCK CORE AFTER: 24 HRS. FT. MD ~}ud Drilling
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RECORD OF SOIL EXAPLORATION

CONTRACTED WITH Browvning-Ferris Industries, Inc. BORING # OH-6 pg
PROJECT NAME Nuarantine Road Sanitarv Jandfill JOB#_..LL-J_S?;S_Q:
LOCATION Baltimore, Marvland
'\‘. SAMPLER
Datum Hommer Wt, 140 Lbs, Holo Diomoter 8 Fororaan ___Y_Q_]ﬂ
Surf, El.v.__L___F!. Hemmer Drop 30 in, Rock Core Dis, In:pac!ot_________
Dote Stortad___5/272/7% Pipe Size 2.0 In. Boting Method __HSA _ Date Complutod 5/
eLay. | $O1IL DESCRIPTION STRA.[GEPTH _ SAMPLE BORING & S
© 1Calae, Melrtore, Dasiry, Maatizity, Sha, Proporiions | DEPTH {SCALE| Cond. | 0lows/6~| Ho. | Typo | Rec. KOT
SURFACE 0.0 o
- Reddish brown, tan and =
- gray, moist, stiff to -
= hard Silty CLAY, trace -
— fine Sand (CL) -
— —— 7
— —
I 111/131 9 DS {18
— 45—
a . B 47.0 .
| Tan and gray, moist, hard ]
_ Clayey and Sandy SILT (ML) -
7
] 7] 1 {18/27{10 | DS |18
— 50——-
_ -
_ ] YWater on 1
— —
- 44
n 54.5 u 100
- T 1D/I 3”7 |11 DS 8
— Tan and gray, moist to 55———1
~ saturated, very dense, —
—~ Silty fine SAND, trace -
- Clay (SM) -
— —
— —
71
100-
7 1o | 57|12 | ps|1o
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING K
D-DISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT, g::—gclh-
1=INTACT PT-PRESSED SHELBY TUBE .- Contis
U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS. FT.  DC ~Drivic
L-tosT RC-ROCK CORE AFTER 24 HRS. FT. MD -l

*STARDARD PENETRATION TEST-ORIVIHG 2 O0 SAMPLER I’ WITH 1404 HAMMER FALLING 30°'; COUNT MADE AT 60
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ASSQTIEIES  of Maryland, Inc.

RECORD CF SOIL EXPLORATIOR

CONTRACTZO WITH nT_'O'».'Z‘.fv:.!‘!'-‘:")‘"ﬂfri."; ]'ndu.'.;tl.‘ics, Inz., BORING # 0‘,'-—6 ne [;of&
PROJECT NAME Quarantine -7 Saaittary Landriil Jop # n-73256-3
LOCATICN Belideeaen, Mervlapd
SAMPLER
Dotum Hommer Vit, 140 Lbs. Hole Diomater & Foroman Volenm
Surf, Elsv, Fr. Hommsr Drop 20 2 In. Rock Corw Dio, Inzpacior
Dote Stcrre2 5/27/78 Pip> Size 2.0 tn. Boring Msthod ___L5HA Dots Completed_ 5/30/78
ELsy $OIL DESCRIPTION STRA.|DEPTH ~SARPLE BORING & SAMPLING
T | Caler, Molihere, Camalry, Pleadlehly, St Propovilons | DEFTH [ SCAL S Cond. | Blows/8" Ho. | Tyss | Rec. HOTES
SURFACE 0.0 "
] Tan and gray, moist to =
1 saturated, very dense, ]
Silty fine SAND, trace -
7 Clay (S¥) -]
—4 -—
- L
39
] 100
— —
6 1 DS 110
— 65— 2| 6 |13
- -4
— - .
~ — 100 Observation well
-~ 30! 5 ha Ips! s set @ 73.5°
cd 70—-4 e
-1 -
‘—1 —
- -
_ 72,0 |
-] Cray and tan, moist, 7
- hard Clayey and Sardy -1 5/30/78
- SILT (ML) T 79 Water at completic
. ' 7] 100 @ 63.0'
] 75.0 1
—- , 7_r;__‘_D__/.__~ 4 15 } DS 9
- Bottom of Test Boring @ 73.0' -
_ | 6/1/78
Water @ 59.5'
-— —
7 —
— 80—
SAMCLE COMDITIONS SANPLER TYPC GROUND WATER DEPTH BORIHG HETHOO
D-DISINTEGRATED DS -DRIVEY SPLIT SPOON AT COMPLETION FT.  HSA —Hollaw Stem Augers
L=IHTACT PT-PRESSED SHELBY TUBE . - CFA-Continuous Flight Au
U-LUNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS. *  DC ~Driving Ceslng
L-LOST RC-ROCK CORE AFTER 24 HRS. __FT. MDD —Mud Drilling

A WE LT s/ S AN CALIDL D 1 WITLE 1709 (S AIMED D Al 2132 A, ottt IHSE AT /2% v snyat €
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Alec
ASSOTITES of Maryland, Inc.

RECORD OF SOIL EXPLORATION

CONTRACTED WITH irownine-Ferris industries. Inc. BORING # OW-7
PROJECT HAME Ouarantine Road Sanitarv Lard£41Y Jop» 1782
LOCATION Baltiaore, HMaryland
v SAMPLER
Dotum \ Hommar Wt.__,_!'_"*_g___l.ln. Holo chmotu____s_________ Fommon___v_O_._T__E’;
Surf. Elav, ! _Fv. Hemmor Brop 30 n, Roek Cora Dioo _____ =~ 'nupa:'of____ﬁ
Dote Sterta? 5 3; 3" /8 Pip> Size 2.0 In. Boring Mothod HSA Dote Complotad
ELEY SOIL DESCRIPTION STRA.[DEPTH ~SAMPLE BORING & §
T [CSor, Moldvrs, Dendiy, Hastisity, Shia, Proporitess | DEPTH | SCALE | Cond, | Blowe /8" No. | Tyes | Ree. MOT
SUPFACE - 0.0 o
Brown and biack, moist, _
loose Sility SAND (SM) _
——
-]
-
P
— 9
—~ D 44 1 DS|{ 6
5 1
6.0
- Light gray, moist, very -
- stiff Clayey SILT, light —
— fine Sand (ML-CL) —
] .
_WL'
. L 3.0 ] 10
Bbrowa and gra moist
~ : gray, ’ /1 {14/18{2 | ps |12
_ medium dease clayey fine 10
_ SAND, little Silt (SC) ]
B 12.0 7]
] Yottled reddish brown, —
- tan and gray, moist, hard, —
] Silty CLAY (CL)
] 14
I 17/23] 3 |pS 18
j_ s
. ]
1 17.0]
_T_ ‘ . i ! !
— Light gray, moist, very —
-{ stiff Clayey SILT, trace -
— to little fine Sand (ML) I —
- ’ ’ -1 - .
__* 7
D/I|10/18} 4 |DS 18
SAMPLE COHDITIONS SAMPLER TYPE GROUND WATER DEPTH - BORING ME
D-DISINTEGRATED DS -DRIVEN SPLIT $POON AT COMPLETION FT.  HSA ~Hollow
1-INTACT PT-PRESSED SHELBY TUBE AFTER HRS gy, CFA-Contin
U-~UNDISTURBED CA-CONTINUOUS FLIGHT AUGER i . +  DC =Driving

L-LOST RC-ROCK CORE AFTER MRS, FT, MD ~MudDr
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Associc

RECCRD OF SQIL EXPLORATION

-r- ‘-

of Maryland, Inc

CONTRAZTED WiTH Browvaing-Ferris Indugtriea, Inc. BORING # - OW-7
PROJEZCT NAME Ouarvantine Poad Sanitary I.:..m‘f‘l] JoB 2 782548~ .
LOCATION Noltirora, Maryland
i SAMPLER
Dot \ Hommar m.___—'-f*_Q___Lb.. Hole Diometar 8 Foreman Volen
Surf, Elev. Fr. Hammer Orop 30 tn. Rock Core Dia. Inspoctor
Dare Sto-vad v 5/31 / 78 Pipe Size 2.0 In. Boring llethod ____JE‘_;}______ Date Comploted 6/1/78
eLEy SOIL DESCRIPTION STRA.[DEPTN oARPLE BORING & SAMPLING
T [ Cater, Wotsture, Camiy, Placiicity, Sla, Propoviions | DEPTH |SCALE | Cond. [Blows /6] No. Type | Roc. NOTES
- ”
_ Light gray, moist, very B . . |
stiff Clayey SILT, trace | : ,
: to Yittle fine Sand (ML _ . o r
R R . 22.0 ] L
. Light gray and tan, moist, ‘
_ hard Sand and Clayey SILT -
_ (ML)
- ~4D 14 5 DS |16 ‘ |
- —] 19/33 !
— 25 .
< .
-t —
— pR—
B -
- -Ip/1} 17 6 | DS 14
— . 19/33
— 30—~ —o
-— ——
Sample 6A- Pushed
- 11U GA [ PT |12 L oen
] | tube 6" to refusal.
. I Then drove tube an-
] ] other 6" with a 1401
_ _ _ 33.0 R hammer. Tube became
] Light gray and tan, moist, A : bent and could not t
_ very dense Silty fine SANH, - 100 driven any further.
| trace Clay and Clay seams. 4D 5.5" 7 DS 5.5
—_— {sN) 35— -——-
-~ -
..
- ~—
—_ —
- -1—1 59
71D {100/st 8 | ps |10
— L.
SAMPLE CCHDITIONS SAUFLER TYPE CROUND YATER DEPYH BORING METHCD
> D-LIUNTIGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA =Hallow $Stem Augars
3 P-INTACZT PY~-PRESSED SHELBY TUBE ET CF A~Continucus Flight Av;
2 H_umS.STURBED CA~CONTINUGUS FLIGHT AUGER AFTER HRS. *  DC ~Driving Cosing

gt L o e e g ~s PP R MO .4 Deilllmn
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ASSOCICHES of Maryland, Inc.

RECQAND QF SOIL EXPLGRATIONN

CONTRACTED WITH Bromming-Texris Industries, Inc.

J BORING # O~
PROJECT NAME Ouvarantine nad Sanitany Landifll JoB ¥ D.75256-
LOCATION Balzlmore, Maryiand
SHMPLER
Dotum Haommer Wl._JL_O__Lbl. Hola Diomater 8 Foreman Valaon
Surf, Elav. . Ft Hammer Drop 30 In, Rock Core Dia, Inspector
~ o -
Dore Storted 5/')1/70 Pipe Size 2.0 tn, Boring Mathod 115A Dote Completed
ELEY SOIL DESCRIPTION STRA.|DZPTH _SAMPLE BORING & §
C | Cator, Moltivro, Tozelty, Plasticlty, Stoa, Propoitiess | DEPTH [SCALE | Cond. [Blows/8*| Mo. Type | Rec. ROT
”
n | Light gray and tan, moist} ]
- very dense Silty fire SAND, _
_ trace Clay and Clay seams _
i (s 42.4
a Light gray and tan, moist
- mediun dense Clayey fine .
- SAND, little to some Silt
- (SC) or (ML) - 100 {9 |DS 5
I | 57
- 45
— -—t
-t —
— -
4 . ] f
- —n/1 [L06/6"10 |DS | 6
50—-—--
-— ———
- 52.0 7
B Light gray to tan, moist, —_—
_ Silty fine SAND, trace -
Cla P S
. 7 75
7 . 100/3"f 11 |DS 9
— .—d D
— 51'
B | D [t00/5" 12 |DS | 6
—_ 60—
SAMPLE CONDITIONS SAMPLER TYPE GROUKD YATER DEPTH BORINMG METY
D-DISINTEGRATED DS ~DRIVEN SPLIT SPOON AT COMPLETION FT. HSA -Hollow $
L~INTACT PT-PRESSED SHELBY TUBE CF A=Continuo
U—UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRs. FT.  pC ~Driving ¢
L-LOST RC—RQCK CORE AFTER 24 HRS. FT. MD ~Myd Drill

*STANDARD PENETRATION TEST.DRIVING 2°° 0D SAMPLER 1° WITH 1402 HAMMER FALLING 3C'°; COUMT MADE AT &' 170



FRVL N,
ASSCCITIES o Maryland, Inc

RECORD OF SQIL EXPLORATION

Sve vovd

T R

CONTRACTED WITH Brownineg-Ferris Tndustries, Tnc. ~_ BORING # 0Y-7 Pace &4 of 5
PROJECT NaME OQuarantine toad Sanitary Lanclfﬂ 1 JjoB ¥ -h-78256-h
LOCATICN Paltimore, Marvland : R
) SAKPLER
Dotum ) Hommer Wf.._l.[ﬁ_.___.Lb:. Hole Diometar 8 Foromon Volem
Surf. Elav, ! Fe. Hammer Drop 30 In. Rock Core Dis, Inspactor '
Dore Stecerad 5/31/78 Pips Size 2.0 tn. Boring Mothod __ HSA Dote Cemplatod b/i/7¢
ELEY $3IL DESCRIPTION STRA.[oEPTH _SANPLE CORING & SAMPLING
ST | Caltes, Mdriere, Boxaliz, Flestisity, Sizo, Prazoriinss | DEPTH [ SCALE| Cond. ] Blows/6+] to. Typs | Rec. NOTYZS ~
. P 3 N " . P
Light gray to tam, moist _ —
Silty fine SAND, trace _ [~
Clay — N
=
— D [100/6" 13 |DS 6 -
65— -
- ’ ] -
-1 1 D [loo/6" 14 (DS | 6 -
o - B
— . 70—-— -
- 1 o
] - .
wa— D e
-— —_f— . —
] "I D [100/6"| 15 [DS | 6 B
— 75——-4 e e
- - p—
] - =
— — e
-t - o -
] D 1i00/6M 16 | DS 6 B
— 80— ... .. S
SALPLE CONDITIONS SAMPLER TYPE SROUND WATER DEFTH BORING METHOD
D-DiSiNTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA —Hollow Stem Augars
I1~INTACT PT-PRESSED SHELBY TUBE CF A=~Continusur Flizht Avgors
U—-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS. FT.  DC —Driving Casing
L-LOsT RC~ROCK CORE AFTER 24 HRS, . ET. MD ~Nud Drilling

*STAHDARD PENCTRATION TEST-DRIVING 2°° OD SAMPLER 1° WITH 140x HAMMER FALLING 33'°; COUNT MADE AT 8" INTERVALS
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ASSOCITIES o Maryland, inc.

RECORD OF SOIL EXPLORATION

CONTRACTED WITH Prowvnine~-TFerrls Industries, Inc. 8orING 2 OW=7 pac
PROJECT NAME Quarantine wad Sandtovy Londfill Jos # N-78256-3
LOCATION Baltivore, liarvland
SAMPLER
Dotun Hommer W, 140__ Lbs. Hole Diometer 8 Foromon VCI].QVJ;
o Sweb.Elova __________ Fr, Hommer Drop :}O Jn. Rock Core Dio, Inzpactor
Dote Sterred 5/3]/78 Pipe Size 2.0 in. Boring Mathod U,'p:ﬂ Doato Comploted 6,
ELEV $OIL CXSCRIPTION STRA.|DEPTH _SAHPLE CORING & §/
Y |CHse, Melthure, Domity, Plasticity, She, Proporitams | DEPTHISCALE| Cond. [ Blows/6~] No. Type { Ree. NOTE
‘ i . ”
i Light gray to tan, moist, -
— Silty fine SAND, trace ]
- Clay -
. —82-0
— Reddish brown, very moist) —_—
- very dense Silty fine SAND -
- with Clay and Silt seams —~—
D | .f/55
b -~
- 85_7""'
- ] -
- ] Observatic
N 14
— —_ set @ 88.!
-t -t
~1- 11"
- -{D/1}100/5'{18 DS |5
S S 9
o Bottom of Test Boring - 6/1/78
— @ 90.0' — Dry
- — —
~ -
-~ —
. -] .
— 25—
— ]
- -
-1 -1
-—t -l
-~ —4
-] -
T —
— .
— 100
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING M
D-DISINTEGRATED DS -DRIVEN SPLIT SPOOHN AT COMPLCTION FT. HSA -Hollo
L-INTACT PT-PRESSED SHELBY TUBE HRS FT CFA=Contir
U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER . *  DC =Drivin
L-LOST RC-ROCK CORE AFTER 24 HRS, FT. MD -MydC

*STANDARD PENETRATION TEST-DRIVING 2°° OD SAMPULER 1" WITH 1408 HAMMER FALLING 30°°; COUY MADE AT 6'° I
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25 of Maryland, Inc

RECORDD OF SOIL BEXPLORA IE@E\J

COMTRACTED WITH Provning-~Ferris Industries. Inec.

PROJECT NAME Quarantine Road Sapitary Iapdfil]

8 Page 1 of 3
BORIMG # QU

'valv1111l‘]llj[l[]]llllr[l]llllll1lf1lr—]‘

Jos e __D-78956-p
LOCATION Baltimore, Maryland
SAMPLER
Dotum Hommor Wt 140 Lbs, Holo Dlemotor_______ 8 _ Foremen Volem
« Surf, Elov. Fe, Hommer Drop In, Rock Core Die, Inspactor
Date Storred 6/2[78 Pipa Sizo 2.0 in. Boring Hathod HSA Date Completed__ 6/2/78
ELEY SOIL DESCMPTION STRA.[DZPTH e SARPLE 'BORING & SAHPLING
 [Cater, Mulstrea, Dotslty, Moaticliy, Slew, Praperitans | LEPTH |SCALE | Cond. | Slows/én Ho. | Typs | Roac. NOTES
SURFACE 0.0 "
N —
~ Prown, moist, loose, —
- Silty fine to medium -
— SAND (SM) ]
. 7 3
- D | 3/3 1] DS} 6
— 5
— 7.0 7
e e
;yJ Black, moist, soft, ]
7 organic Silty CLAY 7] 3
j (CL-0L) 4 D 3/2 2 DS | 4
— 10—}—
_ -
- 12.0 -
-— ]
- Tan, very moist, medium -
- dense Clayey SAND (SC) =
-~ and Silty SAND, trace - 6
- organic matter (SM) 4 D 5/7 3; DS | 12
—] 15— —
— L 7.0 T
— —
] Gray and tan, moist, -t
N medium dense, Silty - 12
] SAND(SM) and Clayey - b |17/10] 4] ps |16
—] SAND (8C) 20—
SAMPLE COHDITIONS SAMPLER TYPE GROUMD WATER DEPTH BORING METHOD
% D-DISINTEGRATED DS-DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA-Hollow Stam Augars
é I~INTACT PT-PRESSED SHELBY TUBE FTER Hes ET CFA—Co.vaov.-- .Fhahl Avgers
> U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTE e T DG ohriving Coing
§ L-lost RC-ROCK CORE AFTER 24 HRS. FT. MD —Mud Drilling
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Alec L
SSCCICHES of Maryland, Inc.

RECORD OF SOIL EIPLORATION

CONTRACTED WITH Browning-Ferris Industries, Inc. goRrme ¥O1 8 Pag
PROJECT NAME Quarantine Read Sanitary landfill Josw D1
LOCATION Baltimare, Marvland
"-‘ SAMPLER
Dotum \ Hommer Wi, 140 Lbs, Hole Diometer 8 Foremon Volem
Surf, Elav. ' Ft. Hammer Drop___lg_____ln. Rock Core Dia. Inspoctor
Data Started 6'2/78 Pipe Size 2.0 In. Boring Method HSA Dote Complated 6,
ELEY SOIL DESCRIPTION STRA.|DEPTH _SAMPLE BORING & §
* 1Cetor, Mohybwe, Dasddty, Pieatlcliz, She, Proportlon | DEPTH |SCALE | Cond. | Blows/6=] No. Typs | Rac. NOT
SURFACE 0.0 ”
] ~ )
— Gray and tan, moist, —
- medium dense, Silty -
- SAND (SM) and Clayey —
— SAND (SC) -
] -
7] h 3
7 Tip/1]| 6/10| 5| DS | 16
— 25——---——-—.
h -1
- -
] 27.( 1
- ] 10
_ 4 I {12/16f 6 DS | 18
I Tan and gray, moist, 3 ]
] very stiff to hard, ]
Silty CLAY, little ~
fine Sand (CL)
=
- — 12
-1 - I |18/22 7} DS 18
] 35
- -—
1 37.0 7
o
] Reddish l?rown, tan and ] Water on -
. gray, moist, dense Clayey ]
_ SAND (SC) and Silty SAND I
... _ 1 (M) with clay seamg- 39.0 - | 22 .0
— Reddish brown, purple -1n/1}23/24| 8| ps| 18
— & gray, moist, hard, 40—~ —
Silty CLAY, trace fine
Sand’ ({:lﬁ >
SAMPLE COHDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING ME
D-DISINTEGRATED DS ~DRIVEN $PLIT $SPOON AT COMPLETION FT.  HSA-Hallow
1-INTACT PT-PRESSED SHELOY TUBE RS ET CF A=Contint
. U—UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER . - DC -~Driving
8 L-LOsy RC-ROCK CORE AFTER 24 HRS. FT, MD -MudDr

CSTAHNDARD PONFTYRATION TREST.NRUIVIMNG 2 OD SAMPLFER 1° WiTH 1408 HAMMFER FALLING 30°: COUNT MADE AT 6'° IHT
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CONTRACTED WITH

of Maryland, Inc.

RECORD OF SOLL EXPLORATIORN

Proynine-Ferris Industries, Tne.

ow 8 Page 3 of 3

BORING ¢ "
PROJECT NAME Guarantine Road Sanitary Jandfill Jos s __P-78256-B
LOCATION Baltimore, Maryland )
\ SAMPLER _ _
Dotum Hommor W, 140 Lbe. Hol> Diomaeter 8 Foromeon Volem
Surf, Elev. j __F1. Hammer Drop____3_0_____ln. Rock Core Dia. {nspector
Date Stertad E‘ 24 / Pipe Size 2.0 In. Boring Mathod HS 1 Date Complated 6[2/ /8
eLEy SOIL DESCRIPTION STRA.[DEPTH _SAHPLE BORING & SAMPLING
T lCatar, Molchers, Dercity, Ploatlelly, Si3o, Preportieas | DEFTH [ SCALE ! Cond. | Blows/6} Ho. Typa | Rac. NOTES
SURFACE 0.0 ”
] n
-] -
- Reddish brown, purple -
- & gray, moist, hard, 7
— Silty CLAY, trace fine B
-1 Sand (CL) ]
- - 40
- =1 I |60/79| 9| DS {18
T a
— —
_1 — Observation well
et = 22 set @ 48.5!'
- —
I 133/45) 10} DS |18
— 50
_{ -
—J —
——f —1
] -
_ ] 21
- 4 I {29/48{ 11| DS {18
— 55____.__._.
. -
’J 52.0. 7
— Dark gray, moist, hard —
~ Sandy CLAY (CL) —
] -] 29 |
- 60.0 - 1 {31/49| 12} S| 18
— B’ —‘.-'."——.‘f:: ST 60— —
ottom of test boring
¢ 60 oboring
SAPLE CCUDITIONS SAMPLER TYPE GROUND VATER DEPTH BORING LETHOD
D-DISINTEGRATED DS -DRIVEN S$PLIT SPOCN AT COMPLETION 2.1 FT.  HSA-~Hollowr Stom Augors
1=INTACT P7~PRESSED SHELBY 1UBE o gy,  CPA-Continuous Flight Auger
U—~UHDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER MRS, G © DC ~Driving Cosing
L-LOST RC-ROCK CORE AFTER 24 1RS, L4V FY, MDD ~Mud Drilling




Mec |
ASSCCITNES o Maryland, Inc.

RECORDR OF SO EXPLORATION

COMTRACTED WITH Browning-Farrict Industries, Tre. goring #» OW 9

404

PROJECT HAME Quorantine. To2d Sapitavy Taudeild Jop# _D-/8296-
LOCATION haltimore, Maryland
SAMPLER
Dotum Hommer W!._!‘_[*O Lbs, Holo Diemoter -8 Foromon Volce
Surf. Clov, _______ ____Fu Hommar Drop fn. Rock Core Dio, Inspactor
Dote Stortad 6/12/78 Pips Sizo 2. tn. Boring Method HSA Dato Cnmp'ﬂ.di
ELEY $0IL DESCRIPTION STRA.|DEPTH ~SAKPLE BORING &
" |Corine, Molttors, Detalty, Plesticlly, $H9, Proporilcas | DEPTH | SCALE| Cond. | Blows /6 Ho. } Type | Nec. NO
SURFACE 0.0 "
- Reddish brown, moist, -
- very stiff, Sandy & -
-1 Silty CLAY (CL-ML) -
- -—
- — 10
- — D |11/14} 1 DS 8
— 5 :
-~ —
- 7.0 :J
-~ -
1. ‘ - 12
~ Light gray and tan, D j12/17] 2 | ps | 14
— moist, medium dense to 10 ——
-~ very dense, Silty fine -
- to medium SAND (SM), -
- with Clayey SAND (SC) and -
- Silty CLAY (CL) seams =
—] —
‘_1 ~——
- - 12
- 4 D {14/20] 3 DS 14
— 15— ——
-~ —
- -
i
- — 12
- — '
D {20/26{ 4 | DS 16
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING
D--DISINTECRATED DS-DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA-Hollv
1-INTACT PT-PRESSED SHELBY TUBE R FT CF A=Conti:
U-UNOISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER __ HRS. * DC =Drivic
L-10sT RC-ROCK CORE AFTER 24 HRS. FY. MD -Mudf

*STANOARD PENETRATION TEST.DR*VING 2'' OD SAMPLER 1* WITH 140¢ HAMMER FALLING 30°"; COUNHT MADE AT 6 It
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ASQ”’CAC}T @S of taryland, Inc.

RECOND QF SOIL EUPLGRATION

> vrey 4 J, 0 ] > -
CONTRACTED WITH Prowaing~Ferris Industries, Ine, goring # O 9 Page 2 of 3
PROJECT NAME Ouarantine Reond Sonitsry Londfill JoB ¥ B78756-0
LOCATION Aelricore, Morviand
; SAMPLER o
Dotum \ Hommer Wt.___ﬂg___Lbs- Hole Dicmotar g Foromon Volem
Syrf. Elev, ___F'. Hommer Drop____‘}__(l________ln. Rock Core Dia. Inspacter
Dote Stortad 6/1 )/ 8 Pipe Size 2.0 zin. Boring Hethod HSA Date Comploted 6/17/78
CLEY SOIL DESCRIPTION STRA.|DEPTH _SAHPLE BORING & SAMPLING
" [Cater, Mulitrs, Conadry, Piastilty, Shis, Prepartices | DZP TN | SCALE | Cond. | Blows /8] Ho. | Type | Ree. HOTES ~
SURFACE 0.0 4
S -
— ——
e —————
— -—
h Light gray and tan, - 14
—— v . f‘ 3. el
] noist, mealum'dense‘to o D124/30] 5| ps| 16
very dense, Silty fine i Badkd
i to medium SAND (S¥M), :
7 with Clayey SAND (SC) and
7 Silty CLAY (CL) seams h
L
- ] 22
—t o
D | 33/41} 6 DS 10|
— 30—
- —
— -+ 60
7 ] 100
— - ]
D 5 7 {Dpsid,
-t —t
- -
Smtrred —t
- —
—1
- 71 D {29/32f 8 | DS| j4
—_ &4 Ot
SAMPLE COMCITIONS SARPLER TYPE CROUND WATER DEFTH BOAING NHETHOD
D-DISINTEGRATED DS -DRiVEN SPLIT SPOON AT COMPLETION FT. HSA-Holiow Stom Augers
1-tHT ACT PT-PRESSED SHELBY TUBE R MRS fr. CEArContinuous Flight Av
U-~UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTE . *  DC =Driving Coving
. AR ,mEe TETED “t HDC cr MO =Mod Deillina




AIZC
ASSOCITICS of Maryland, Inc.

RECORD OF SOIL BEXPLORATION

1 ? ) 2 " *
L '_L_ | l . .J___h,ﬂ ]

)
'

CCNTRACTED WITH rrowvnine~Ferris Industrics, Inc. BORING #_OW 9‘1
PROJECT NAME Ararantine pond Sendtary Jandfill soBa_ _D-28256-
LOCATION Asitdinore, Yorvliand
SAMPLER
Datem Hommoer W'._LI;Q__LBJ. Hols Diometer 8 Foreman Vo
Suef. Elovo_________ Ft,  Hommer Dfop_ﬂ____ln. Rack Core Dia. Inspector
Dote Storrad A/12/78 Pipe Size 2.0 In. Boring Method H3 1) Dota Comploud_ﬁi
ELEY. SOIL DESCRIPTION | sTRA.lozPTH _SARPLE BORING . ¢
Celar, Wotstws, Conaity, Hasticity, Shea, Propertions | DEPTH | SCALE | Cond. | Blows/8*| Mo, Type | Rec. NOT
SURFACE 0.0 ”

_ ‘Light gray and tan, moist

medium dense to very dens;, :
Silty fine to medium SAND| 42.( _
(Si), with Clayey SAND (s£) | _
and Silty CLAY (CL) seamfw ]
Mottled reddish brown, _ 26

tan and gray, moist,
hard Sandy Clayey SILT se—|1_128/40} 9 | DS | 16
(M) and Silty CLAY (CL)
little fine Sand

49.0 Water on r

|
|
|

. /10)
50— D/11 49/7¢]" 10| DS
Tan and gray, saturated,

very dense, Silty fine

g

—
I

]
SAND (SM-SP) 4 Two att
wo attem
10A] PT |lost P
made to ta
—] 10A, howev
7 covery was
. 61 y
-~ 100
-4 D 5Y] 11} ps| 9
55
_
-—* . -
Observatior
set @ 58.5°
~ 100
60.0 - b L% 12} DS 3
— 6
Bottom of test boring
@ 60.0'
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING MET
D-DISIHTEGRATED DS ~DRIVEN $PLIT SPOON AT compL zTION 50,0 FT.  HSA-Hollow :
FoINTACT PT-PRESSED SHELBY TUBE FTER HRS py, SEA-Continue
—UNDISTURSED CA-CONTINUOUS FLIGHT AUGER AFTE C— T BC DI
-LOST RC-ROCK CORE AFTER 20urs,__43.5 Fy, MD -Mud Dri

*STAND4RD PENETRATION TEST.ORIVING 2°° OD SAMPLER 1° WITH 1407 HAMMER FALLING 30™: COHNT MADF AT A INTS



iAW

ASSOCiaies o Maryland, Inc.

RECORD OF SO EXPLORAVION

CONTRACTED WITH
PROJECT NAME

Brownine-Ferris Industries, Inc.
Ooarantine Boad Sanitary Landfiil

BORING ¥ _OW-10 pn 1of3

- o —t — .

————a

——eita 1YUO Y

Jos # D-78256-p
LOCATICN Baltimoare, Marvland
SAMPLER
Detun Hommer \V!._ML___LB:. Hola Diameter 8 Foroman Volem
Surf, Elev._ Fr, Harmrmer Deop 30 In. Rock Cors Dia. __ Inspactor .
Dote Stanred___6/13/28 Pipe Size 2.0 Ina  Boring Mothod HSA Dats Completed__ 0/ 13778
ELEv $OIL DESCRIPTION STRA.|DEPTH _SenbPLe BORING & SAMPLING
T [ Coter, Meisturn, Ce=lity, Mosticity, Sha, Prozacions | DZPTH |SCALE [ Cond. [Blows/6°) Mo. Typs | Roc. NOTES -
SURFACE 0.0 »”
B Browm, moist to Very ] Surface Water
noist, loose Silty fine
1 medium SAMD, trace of 7]
7] CLAY (5M)
5
- o
D/1 1 b 8
- IPT 4ss S
—- 5
|70l
i Tan, gray and reddish ]
-1 brown, moist to very ]
. moist, very stiff to hard T 7
1= { IAY -] S
Sl]:ty CI‘..X > trace Of _‘D/I 2 DS 16
- SAND (CL) 10/14
—_ . 10 -
- — Water on rods@ 13.:
-—J -—
-~ —
7 a
- -] 8 10
D/1 3 DS
. T hans
— 15— —-
— —
— — 6 .
1 4 DS il4
— — 12/13 S
— 20—1—
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D-DISINTEGRATED DS-DRIVEK SPLIT SPOON AT COMPLETION FT.  HSA ~Holow Stem Augers
1=tMTACT PY-PRESSED SHELBY TUBE CF A~Continvous Flight Auge’
U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS. FT.'  DC =Driving Cacing
L-LOST RC~-ROCK CORE AFTER 24 HRS, FY. MD -Mud Drilling

SSTANDARD PENETRATION TEST-DRIVING 2 OD SAMPLER 1' WITH 1405 HAMMER FALLING 30°'; COUNT MADE AT 6" INTERVALS



AieC |
ASSOCTIOICS of Maryland, Inc.

RECCRD OF SOIL EXPLORATION

—~——

0

CONTRACTED WITH Browning-Ferris Industries, Inc. BORING ¢ OW~10
PROJECT NAME Ouarantine Road Sanitary Landfill Joa ¢ »
LOCATION Baltimore, Marvland
SAMPLER
Dotum Hommer W'._.!'_[&_____th. Hole Diumo!ur_____a_______ Foromon__&
Sorf. Elev. Fe, Hommer Dvop___3_Q_______|n. Rock Core Dia. Inspoctor »
Dote Storted 6/13/78 Pipe Size 2.0 In. Boring Method HSA Dote Complovcdhf
ELEY SOIL DESCRIPTION STRA.|DEPTH L SAMPLE BORING &
| Celse, Molstors, Dosslty, Plesticity, Sizs, PropacHans | DEPTH | SCALE |Cond, [Glows /6| Ho. | Type | Rec. NO
SURFACE 0.0 "
i Tan, Gray and reddish _
] brown, moist to very _]
1 moist, very stiff to hard ]
| Silty Clay, trace of |
_ SAND (CL)
10
Al —
D/ I 5 D
i P/ 1218 S |16
— 25
i - —t
7] 11 14
— -/ I 6 {D 18
7 P 10734 S
. 30—
ﬁ
i ; 2.0 j
— Gray and tan, moist, hard, ]
. Clayey SILTY, trace to .
- little fine SAND (ML) 10
- - 5
D/1 7 1D 3]
_ P 23733 S
—] 3
— -
4 3.0 B
— Tan and gray, very moist, —
- dense, Clayey fine SAND, ©
— litrle silt (SC) T 15
- ‘ 1D S .
7] ] 3/26 DS 16
SALPLE CONDITIONS SAMPLER TYPE GROUND WATER DEFTH CORING 4
D-DISINTEGRATED D3 -DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA<Hello:
I=INTACT PT-PRESSED SHELBY TUBE r Fr. CFA-Contt
U-LUNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS. * OC ~Drivir

L-LOST RC-ROCK CORE A YLD a2 DT EY MD ~Mud [



>
OCI3IES of Maryland, Inc

iy

A«'
AS

L2

RECORD ©F SOIL EXPLORATION

CONTRACTED WITH Browning~Ferris Industries, Inc. BORING »__ONW~-10 pa 30f3
PROJECT NAME Ouarantine Road Sanitary Landfill JoB » D-78256-L
LOCATION Baltimore, Marviand
SAMPLER
Dotum Hammsr W, 140 Lba, Holo Diamoetor 8 Foremon Volen
. © Surf, Elav, Ft, Hammar Drop 30 In. Pock Core Dio. {nspoctor )
i Deote Stortad 6‘ 13‘ 78 Pipe Site 2.0 In. Boring Method LSA Dote Comploted_ 6/13/78
¥
ELEY SOIL DESCRIPTION STRA.|DEPTH SAHPLE BORING & SANPLING
. T |Cator, Malibme, Dumlty, Ficailzlty, Sk, Propertiaas | DEPTH [SCALE| Cond. [ Blows /6~ No. | Yypo | Roec. HOTES
!. SURFACE 0.0 2 _
— —1 L
3 i " . | o
| /|CGray, moist, hard Silty 47.0 _ Water on rods ©43.5' |
| CLAY, trace of SAND
;] (CL-ML) |
1 ,
Q — —— - —— 77
- -D/I DSy 1
T\ 30751 ° 8
- -
] LS
-4 — ‘(
- ~
! - 410
- e -
i , -
— Tan and gray, moist to __4
1 . saturated, very dense —
F R Silty fine SAND, trace S B
- of CLAY SM ~ .
v — 1 41/7‘)
- 50—} —.-
3 - p—
— ——
2 ~ . Augers @ 53.5'
— —
— ——
7 7 Water @ 42.0'
— 4] 61
. -1 D100 11 | DS
» - 7 5
i TR T T T T == 557177 Observaticn well
1 Bottom of Test Boring @ 55.0’ set @ 53,5'
-— -
-~ -1 .
— ]
-— -
'3
— -
L.
SIMPLE CCNDITIONS SAMPLER YYPE GROL 4D WATER DEPTH BORING LETHOD
3 D-DISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA-Hollow Stem Augers
5 1-INTACT PT-PRESSED SHELBY TUBE CF A=~Continucus [light Aug

~~urnuranie £LIGHT AUGER AFTER HRS, . FT, DC ~Driving Cosing
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Aiec
ASSCCITIES of Maryland, Inc,

RECORD OF SOIL EXPLORATION

CONTHRACTED WITH Brovnming~Ferris Iodastries. Tneo.

11 p:
poring £OW ‘

PROJECT NAME Quarantine Road Saunltary TLandfil) Josk D-732
LOCATION Baltimore, Mavvylsrad
SAMPLER
Dotum Hommer Wr, 140 Lbs, Hole Diameter -8 Foremon ngLﬁE
Surf. Elav,_____ ___Frn Hommer Drop 30 la, Rock Core Dia. Inspector
Date Storted 6/14/78 Pipe Size 2.0 In, Boring Mathod HS:‘,- Date Completed 6/1
ELEY SOIL DESCRIPTION STRA.|DEPTH _SAUPLE BORING & s
T |Celor, Melitwee, Dasulty, Heaticliy, Shio, Propediisas | DEPTH {SCALE | Cond. [ Blowa/6~| Mo, Type | Roc. NoT
SURFACE 0.0 "
- . -
N Tan, moist to saturated, _
] medium dense, Silty fine -
_ to medium SAND (SM-SP) _
i 17 8 1{ps |3
- — S
16/8
et 5——4-—-_..
. -
B B
— — .| Water on :
-~ -
N Sample 2-Saturated i) 8 2 IDS
— -— ‘9/9 D.I 14
— 10—« —.
] -
. 12.0]
; _ ]
_l Tan and gray, moist, -
- very stiff to stiff,
| Silty CLAY (CL) ] . 3 Ips h2
| _ 10/10 !
— 15—~ ——-
- -~
— —
i —
] d
4 411.5 1a s |15
i _ 7/10} ’ ¢
— 20— ——
SALPLE COMDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING kF
D-UISINTEGRATED DS ~DRIVEN SPLIT $POON AT COMPLETION Fi. HSA-Hollow
[-INTACT PT-PRESSED SHELBY TUBE MRS pr. CPA-Contin
U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER . * DC ~Drivin
L-LosT RC-ROCK CORE AFTER 24 HRS, FT. MD ~MudD

SCTAMMNAON DCMETDATINN TECT ADILINIS D% AR CALUDI £0 1° WITE Y1400 M 20030 Al 1 132 A0°%. COUINT LUANE AT A N



Aiec
ASSOCITES o Maryland, Inc.

RECORD OF SOIL EXPLORATION

[:9= Vs

o 11 p; '
i CONTRACTEZD WITH Brovaine~TFerris Industries. Tne. BoringG £OW Page 1 of 3
PROJECT NAME Quarantine Foad Sanitary Lond 7117 Jos ¢ D~-73256-}

LOCATION Belrimoxe, Marviaad T
; SAMPLER
i Dotum Hommer Wr, 140 Lbs. Hole Diomester -8 Fotamon Volem
Suef, Blav. ______ _ _Fr, Hammer Drop 30 in, Rock Cors Dia. {nspactor
- Dote Stortad 6/14/78‘ Pipe Size 2. tn, Boring Mothod HSA Dats Completed 6/14/78
3
i ELEV SOIL DESCRIPTION STRA.[DEPTH _SAMPLE BORING & SAMPLING
" |Cotee, Melibwe, Donclyy, Pasticily, Sk, Propartisas | DEPTH | SCALE| Cond. | Blows/s«] No. Typs | Rac. NOTES
-
; SURFACE 0.0 "
§ _ Tan, moist to vsaturated, .
_ medium dense, Silty fine .
to medium SAND (SM-SP) _
-
— —
[ . D 1 |Ds 8
7] 10/3
{ — 5
-~ —e
. _ . .
| - : ‘
£ —_ —
- — .| Water on rods @ §.0°
e ——
T Sample 2-Saturated 4D 9/9 2 Ips 14
— 10—— -
- -
—~ -
] 12.0f 7]
] —
» Tan and gray, moist, -
r very stiff to stiff, _
_ Silty CLAY (CL) ~ 1 3 s ko
| | 10/10 :
— 154 —-
] ~—
- -
— —
pa— .._J
- 7/10 18
-
[ — 20— ——
SALPLE CONDITIONS SAMPLER TYPE CROUND WATER DEPTH BORING METHOD
> D-DISINTEGRATED DS-DRIVEN SPLIT SPOON AT COMPLETION F1.  HSA<Hollow Stem Aupers
1-INTACT PT-PRESSED SHELBY TUBE . HRS FT CF A-Contiaveus Flight Auy<
U—UNDI3TURBED CA-CONTINUOUS FLIGHT AUGER AFTER . *  DC ~Driving Cosing
o L-10sT RC-ROCK CORE AFTER 24 HRS. FT. MD ~Mud Drilfing
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ATeC
ASSCCITIZS of Maryland, Inc.

RECORD OF SOIL EXPLOBRATION

CONTRACTED WITH Brovaing-Ferris Industries, Inc. soring §OW 31 Pa
PROJECT NAME Quarantine Recad Sanitary Landf£11l JoBa D~:
LOCAT!ON Baltimore, Maryland ’
SAMPLER .
Dotumn Hommer Wt.__"'_f_‘:_q____'.b-. Hole Diometer 8 Foremon Vole
Surl.Etove_____ Fr, Hammer Drop__io_________'n. Rock Core Dia._______ Inspector
Doare Storved 6/14/78 Pipa Size 2.0 In. Boring Molhod____LSA____ Data Complated 6{
ELEY SOIL DESCRIPTION STRA.|DEPTH _SAMPLE BORING & §:
T |Calar, Molitare, Cesaity, Masticlty, $t23, Prosertions | DEPTH | SCALE| Cond. | Blows/4~| Mo. Type | Roc. HOT!
- SURFACE 0.0 ”
7 Tan and gray, moist, very ' B
stiff to stiff, Silty .
’ CLAY (CL) - 7]
. .
— -
dTI 5/6 S Ins 18
_ 25 -
- -~y
-1 - 27.( -
- —
P— —
1 Tan, moist,. dense, v : 12
] Clayey SAXD (SC) and 4Db/1 15/16 6 |{DS |18
- gray, moist, hard, ' . .
— Silty CLAY (CL-ML) 30— ~—
4 ~4
-4 -t
7 32.4 7
-t ——
_: "Gray, moist, hard CLAY . -:
] -and Sandy SILT (ML) . Wat:er on r«
] T . 12
/D 7 |DS 18
— d — / 20/37
R SN 35.0 35 |
| Brown and reddish brown, .
_ moist, very dense Clayey ]
I SAND, little to some -
. SILT (SC) —
- \ P
32
; 11/D 8 [ps |18
) 39.5 25/36
._.1
4
SAMPLE CONDITIONS SAMPLER YYPE GROUND WATER DEPTH BORING MET
D-CISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA -Hollow !
I-INTACT PT-PRESSED SHELBY TUDE ET. CFA-~Continuo
U—UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS, *  DC ~Driving
L-LOST RC-ROCK CORE AFTER 24 HRS. FT. MD ~Mud Dril

*STANDARD PENETRATION TEST.DRIVING 2 0D SAMPLER 1° WITH 1402 HAMMER FALLING 30°; COUNT MADE AT &' INT!
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Alec
ASSOCiaies o Maryland, Inc.

RECORD OF SOIL EXPLORATION

CONTRACTED WITH

Nrovnine~Ferris Industries, Inc.

PROJECT NAME

Ouarantine Rozd Sanitary Londfill

pomnG #0y 11~ Page 3 o:

. Y 8 A oM A P B e s e A mm o e Em e e

AFTER

JoB ¥ D-78256~);
LOCATION Baltimove, Maryland
SAMPLER _ _
Dotum Hommer \Vt.__Jﬁ_Q____Lbn. Holo Diometer 8 Foroman Volen
Surfb. Elev.________ Fr. Hommer Drop 30 In. Rock Corw Dio. Inspector
Date Storied__6/14/78 Pipe Size 2.0 in, Boring Method ______ HSA = Doate Complated 6/14/78
BLEY SOIL DESCRIPTION STRA.|DZPTH _SAHPLE BORING & SALPLING
" [Cakor, Malrture, Draalry, Masticlty, Stas, Proporilens | DEFTH | SCALE| Cond. [Blows/6<| Mo. | Type | Rec. HOTES
SURFACE 0.0 o
- . | Brown and reddish brown, —
— - moist, very dense Clayey —
— SAND, little to some b2 0 —
SILT (5C) . -
- Gray, very moist, hard,
- Sandy CLAY (CL) or —1D/1 24 3 | ns |18
- very dense CLAY, fine = 31/59
—] SAND (SC) 45— —--
- -
— g
~ T 18 .. |
- 10} DS
1 |20739 18
— 50—~ -
] I Observation well
17 set at 58.0 ft
- - 11| Ds |1 °
] 1T 121729 8
— 55'_‘.___.-
-—4 -—
. 67.0 .
— Dark gray, moist, hard ]
I CLAY and Sandy SILT (ML), i
N trace organic matter 17
-~ -—
I 12
_ c0.0| 4P 24728 bs |18
—i= 6
Bottom oé gas&,boring
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER Dd-IPTH BORING METHOD
D-C!SINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION Ly FT.  HSA —Hollow Stem Augers
P~INTACT PY~PRESSED SHELBY TUBE MRS FT CFA~Continuous Flight Auger
U—UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER e~ *  DC ~Driving Cosing
L-LOST RC-ROCK CORE 24 MRs,_23.5 MO ~Mud Drilling



4]

Aiec

ASSCCICHES o Maryland, Inc.

RECORD OF SOIL EXIPLORATICHN

CONTRACTED witH _Browninpg~Ferris Industries, Inc.

PROJECT NAME ___Quarantine Road Sanitary landfill

soring ¥ O 12 P

QET AN NN NOVMEYOLVIALI VO PY ~rmitisstim all Ao & coeret omom 38

e e o

. b A e o8 o see

—— 4 A

5 macs MaOB smmtaeeW

Jos ¥ D-78:
LOCATION Baltimore, Maryiand
% SAMPLER
Detum — Hommer W, 140 Lbs, Hole Diemetor_____ O __  Foreman .—._!9.&
Surf, Elov, : Fe. Hommar Drop____ 30 1n, Rock Core Dios__ lnspacror _____
Data Started 6 §_ 78 Pipe Size 2.0 In. Boring Mathed HSA Dote Completed
ELiY SOIL DESCRIPTION STRA.|[DEPTH ~SANMPLE BORING & §
* [Celor, Mclsturs, Genalty, Piasticity, $ha, Propeitiers | DZPTH {SCALE | Cond. [ Blows/8*| Mo. Trpe | Ree. NOT!
SURFACE 0.0 ”
- —_
ﬂ -~
1 —
- —
m Reddish brown, gray and B
tan, moist to very moist, 8
medium stiff to very 5 D/I{ 6/101 1 | DS |18
stiff, Siity CLAY (CL)
1 - -
. 7
] -
—
. 7 9
7 1 1]19/12} 2 | pS |18
] 10—
- —
. 1
— 3 2
- -1 I1{.3/4}3 |[DS}|18
— 15——
- -
1
—— — 6 -
] e
D/I} 6/7 4 DS |18
- . 20—
SAMPLE CONDITIONS SAMPLER TYPE GROUND YATER DEPTH BORING kT
D-DISINTEGRATED DS~DRIVEN SPLIT SPRON AT COMPLETION Fi.  HSA -Hollow
I-INTACT PT-PRESSED SHELBY TUBE HRS Fy,  CEA-Contin
U—~UMDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER . * DC -Drivin:
L-LOST RC-ROCK CORE AFTER 24 HRS. FT. MO -Mud D

cs PP a2V 400 pal
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CONTRACTED WITH

AleC

ASSOCICISS of Maryland, Inc.

RECORD OF SOIR EXPLORATION

Provonine-Ferris Industrics

Tnc,

porinG ¥OW 12 Page 2 of

PROJECT NAME Ouarantine Road Sanitarv Landfill JoB # _1-78256-8
LOCATION Baltinore, Maryland
\ SAMPLER
Dotum i Hommer Wl.____ll_LO_____Lbn. Hole Diometor 8 Foremon Volem
Surf. Elev. 5 Ft. Hommer Drep____g_o_____ln. Rock Coro Qi lnspector _
Data Stcried Pipe Size 2.0 In, Boring Method __HSA = Date Completed 6/3/73
v SOIL DESCRIPTION STRA.|DEPTH ~SANMPLE BORING & SAMPLING
ELEY. | catsr, Motitwe, Density, Plastielty, Ska, Properiions | DEPTH [SCALE | Cond. | Blows/6~] Mo. | Type | Rec. : _ NOTES
SURFACE 0.0 "
- Reddish brown, gray -
- and tan, moist to —
- very moist, medium —
— stiff to very stiff, —
_. Silty CLAY (CL) -
] N 3
—
25 ID/1| 4/6 | S | DS |18
— 27.0 -
- Brown to dark gray, moist ]
- medium stiff, Silty CLAY N
= (CL), trace to little _
- organic matter 30.0 B 3
m ) “Ip/1| 4/5 | 6 | DS |18
30— —
. Brown, very moist, loose —
# to dense, Silty fine to -
- mecdium SAND, trace to —
— little Clay (SM) —
— 34.0
1 . v . ] 8
— Gray, moist, hard, Silty p/1|12/20] 7 { DS |18
— and Sandy CLAY (CL) 35
37.0 .
-
_ Gray, moist. to saturated, -
_ fine to medium SAND (SM)
- -1 18 { .
— “}'p |20/7 | 8 | DS {18
—1 40——1‘__.
SAMPLE COMDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D-DISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION FT. 'C‘;:—g*’.'-;;:u::'.'",,"‘;‘;g.‘;';L
1-INTACT PT-PRESSED SHELBY TUBE FTER HRS FT. Driv
U-UNDISTURBED CA-COMTINUOUS FLICHT AUGER A .

DC ~Drivirg Cosing



4y

AeC
ASSCTIaES o Maryland, Inc.

RECORD OF SOIL EXPLORATION

CONTRACTED WITH Browning-Ferris Tndustries, Inc. ngfm,, 12 Page
PROJECT NAME Quarantine Road Sanjtorv Landfill Josr _D-78256-p
LOCATION Ralrimore, Maryland
SAMPLER
Dotum Hammer W, 140 Lbs, Hole Diometer 8 Foromon _____&)_l
Surf., Elov. Fr. Hammer Drop 30 In, Rock Core Dia. laspector
Date Storred 6/3/78 Pipo Size 2.0 In. Boring Method ____ HSA Dote Complated
ELEV SOIL DESCRIPTION STRA.{DEPTH SANPLE BORING & ¢
° |Color, Wisistws, Demslty, Pasticlty, Stae, Propoctices | DEPTH (SCALE | Cond. [Blows/6%| No. | Tres | Rec. NoY
SURFACE 0.0 : _ o
-—1 e
— Gray, moist to saturated, -
- fine to medium SAND (SM)
g —J
39 )
— -~
— ) 45 D .71/80 9 DS |10 Observat?
- - *set at 4¢
_ Samples 9 and 10 saturated —
—f —
- -
50.0 4 100
- : 1 b 5 101 DS |5
— T 50
i Bottom of test boring —
- @ 50.0' —
-— -—e
- .
— —
- - :
— NS
— 55—
— —
__{ a—
- -
- -
— -
— 60—
S/MPLE CONDITIONS SAMPLER TYPE CROUND WATER, DERTH BORING
O-DISINTEGRATED DS ~-DRIVEN SPLIT SPOON AT COMPLETION <. FT. HSA-Holi
1~INTACT PT-PRESSED SHELBY TUBE AFTER HRS Fr.  CPA-Com
U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER : : * DC —Dwiv
L-LOST RC-ROCK CORE AFTCR 24HRS._________FT. MD -Mud

SEYUMNLAA AFLETRITIALN TECT APIVING Y AN €O E0 17 WITK V40K 13AMMED £ 21 EING 20°: COUMT MADE AT 6~



Alec ==
ASSOCITHES of Maryland, Inc.

RECORD ©F SOIL EXPLORATION

_ o 13 Page 1 of
ConTRACTED wiTy _Browning—Ferris Industries, Inc. soring ¥ OW 77 F38& 1 of 4
PROJECT HAME Nuarantine Road Sanitary LandfILl J0B # D-78756-8
LOCATION Baltiﬁore, Maryland . ;

: SAMPLER
Dotum \ Hommer Wi, 1{'0 Lbs, Hole Diometer 8 Foremon Volem
Surf. Elav. | Fr. Hommer Drop 30 :n. Rock Core Dio. . fnspector
Date Siorted 6/15/78 Pipe Size 2.0 ta, Boring Method HSA Data Completed 6/-’.5/78
: —_— _
ELEV SOIL DESCRIPTION STRA.|DEPTH}— _SANPLE BORING & SAMPLING
T 1Cotae, Moliinre, Damity, Plouticlty, Sha, Proportiexs | DZPTH | SCALE | Cond. Blows/6=1 Ne. } Typa | Rec. NOTES
SURFACE 0.0 ”
- . -—
_ Mottled reddish brown, _
tan and gray, moist, -
] very stiff Silty CLAY B
_ (cL) _
-] i 7
— -
5 I 9/11} 1 DS |16
—
- -
=1 - 7.0 R
Reddish brown, moist, ; 8
medium dense, Clayey 10_JD/1| 8/8 | 2 | DS |18 )
fine SAND, little , ,
SILT (SC)

l 1111 J | S [ || l I I [ S i

6
15__|D/1}10/10| 3 | DS |15
-
17.0 B -
Hottled reddish brown, -
ten and gray, moist,
medium stiff to very - I
Stiff Silty CL - '
1 y CLAY (CL), 20_1D/1| 5/6 | 4 | DS |12
with Sandy CLAY (CL) -1 1
sSeams
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING NETROO
™ D-DISINTEGRATED DS~DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA-Hollow Stem Augars
{ 1=INTACT PT~PRESSED SHELBY TUBE R fr.  CEA-Continuous Flight Av
U—UNDISTURBED CA-~CONTINUOUS FLIGHT AUGER AFTER HRS. ¢ DC -Driving Cosing
1 1t her

[+ Yl + Vo Yad VAN of o 1 - 1 P . Tl . T R . T e
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CONTRACTED WITH

AieCc o -
ASSOCITIES of Maryland, Inc.

RECORD OF SOIL EXPLORAYTION

Rrovmineg-Ferris Industries, Inc, BoRING #OW 13

PROJECT NAME Quarantine Road Sanitary Landfill Joa s D789
LOCATION Baltimore, Maryland
v SAMPLER
Datum \ Hommer W'.___I_I*_Q__Lb-. Hols Diameter 8 Foremon Vo'
Surf, Elov._____L__.____Fl. Hammer Drop 30 In. Rock Core Dio. fnspector
Dote Stortod 6/1‘5/78 Pipe Size 2.0 tn. Boring Mothod __HSA Date Comp'ohdi
ELEY SOIL DESCRIPTION STRA.|DEPTH _SAMFLE BORING &
°  1Calor, Motstyre, Danalty, Masteity, Sizo, Propoctions | DEPTH [ SCALE| Cond. | Blows/6~| Ho. Type | Nee. HO
SURFACE 0.0 "
- —
-~ -~
.J -
7] ] 5
] 95D/} 7/10| 5 | DS (14
-— . ——
= —
~ Mottled reddish brown,
- tan and gray, moist, — 7
-~ medium stiff to very —
N X D/I| 8/9 6 DS |18
— stiff Silty CLAY (CL), /
- with Sandy CLAY (CL) -
~ seams ~
- 14 GA | PT {14
o - e
- ] 2
N 11 14/6 |7 | DS |16
— 35—t
— -
.ﬁ
| 4 3
I |4/4 18 [ DS (11
— 40— —
SAKPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORIKG ¥
D-OISINTEGRATED DS ~DRIVEN SPLIT SPOON AT COMPLETIO:N FT.  HSA-Holle
1-INTACT PT-PRESSED SHELBY TUBE R HRS €T CFA=~Conri
U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTE . * DC ~Drivi:
L=LOST RC-ROCK CORE AFTER 24 MRS, FT, MD —Mudi

— . s e s A o mm Pessshr o MEP mPu o s bt rms et S B tirhi et e o m e a ae am 28 A et BAPE e tir A2 kN AT 20V



Alec
ASSOCTITIZS of Maryland, Inc.

RECORD OF SOIL EXPLORATION

I ryosd

1'411111111]411LJ|111[111{[11;111111lull

CONTRACTED WITH Browning-Ferris JIndustries, Inc. poring #OF 13 Page 3 of'
PROJECT NAME Quarantine Ropd Sapitary Londfi1l _ JoB ¥ _D-73256-1 =
LOCATION Roltdmara, Mavylang
, SAMPLER
Dotum Hommes Wr.____’-é_g_l.bn. Hole Diometar__ 8 Foromen Volem
Surf.Eleva______ ____Fr, Hommer Dvop______3_0___ln. Rock Core Dia. Inspactor - T
Dote Storted_6/15/78 Pipe Size 2.0 In. Boring Method HSA Date Completed 6/1-5/78“
ELEY. $OIL DESCRIPTION STRA.[DEPTH —SAKPLE BORING & SAMPLING
Caoloe, Molehws, Darelry, Masticlly, Skes, Properiions | DEPTH [SCALE| Cond. [Blows/6*] Mo. Type } Ree. MOTES -
SURE 0. ”
Mottled rgéc'rﬁ;% brown, tan o ]
. & gray, moist, medium stilff
to very stiff Silty CLAY ]
(CH), with Sandy CLAY (CL)42 it .
seams - -
Brown and gray, Clayey —:
SAND (SC) 44 (
B 3
“{p/1] 4/5 | 9 | ps |18
Dark gray to black, 45——— !
moist, medium stiff to -
stiff Siity CLAY (CL) -
and Clayey SILT (ML),. -
trace to little organic I
matter 1
7 4
“Ip/1) 6/7:| 10| ps {18
5 / / Water on rods @ 50.0°
-
P
54.5 ]
B 3
55____9_[_; 5/5 11{ DS | 18
Cray, very moist, medium -
stiff to very stiff, -
Clayey SILT, little —
fine Sand (ML) .
9.0 e
Brown, very moist, very - 8
stiff, Clayey SILT, littlp 60— P/I| 8/10} 12 DS | 18
Sand (ML-CL)
SAMPLE CONDITIONS SAMPLER TYDE GROUND WATER DEPTH BORING METHOD
D~DISINTEGRATED DS~DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA-Mcllow Stem Augers
1-INTACT PY~.PRESSED SHELBY TUBE HRS FT CFA~Caatinvous Flight Aug
U—~UNDISTURDED CA~CONTINUOUS FLIGHT AUGER AFTER . *  DC ~Driving Cosing

~e, AAAY rFADE

PP ~g 13DC cY MDD «Mud Driltina
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ASSOCIOZS o Maryland, Inc.

RECORD OF SOIL EXPLORATION

g 13
CONTRACTED W) TH Browning~Ferris Industries, Inc. BoriNG # O
PPOJECT HAME ~_Quarantine Rond Sanita‘:',' Landfill Jog » AD‘_/825
LOCATION Baltiwore, M2rvland .
SAMPLER
Dotum Hnr?mu e, 140 Lbs, Hole Diometser 8 Foremon _Jﬂ
o Surf  EBlove_______ Fr, Hommer Drop 30 n, Rock Core Dio. laspector :
[ 4
Dote Storted 6/ 1 ‘)/78 Pipe Size 2.0 In. Boring Method HSA Date Completed
ELEY SOIL DESCRIPTION STRA.|[DEPTH _SARPLE BORING ¢
* | Caler, Melsiuen, Dasaliy, Fiestielly, $is9, Proportions | DEFTH | SCALE| Cond. [ Blows/6*] No. Type | Rec. NC
SURFACE 0.0 "
— Brown, very moist, very ' -
- stiff, Clayey SILT, -
- little Sand (ML-CL) o ol
. ] Observat
~— Reddish brown, moist, — set at ¢
— hard Silty CLAY (CL) -
] | 14
b35.01 71 1 |23/31] 13| s |18
65————
] Bottom of test boring ]
7 @ 65.0' n
- -
] 70—
— ——
— ot
— O
. -
- -
——l —
- -
- -
— —t
— -—
— 80
SAHPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING M
D-DISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION _ 2V FT. HSA-Hollo
i=INTACT PT~-PRESSED SHELBY TUBE T HRS pr. CFA-Comth
U-—-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER . * DC =GCiivir
L-LosT RC-ROCK CORE AFTER 24 HRS. FT. MD ~Mudt
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ASSOciaies Maryland, Inc.

RECORD OF SGIL EXPLORATION

CoNTRacTED wiTh __Harrington Lacey and Associates, Inc.

Quarantine Road

BORING ¥_W_— 14 Page 1 of 3

PROJECT NAME JoB # D-78256-B
LOCATION Baltimore, Maryland
SAMPLER ,
]
Dotum H r We, 140 Lbs. Hole Diometer 10 Foremon Volem
Surf. Elev.__________ __ Fr Hommer Drop___:i______b’n. Rock Core Diav_____  Inspector
Dotre Storted 8/"’/ 78 Pipe Size 2.0 fn. Boring Method _____HSA ~ Dore Complered R/4/778
ELEY SOIL DESCRIPTION STRA.[DEPTH SAMPLE BORING & SAMPLING
T [Caler, Melstors, Drnalry, Plastielty, She, Proparienss| OEPTH | SCALE| Cond. | Blows /8 No. | Type | Rec. NOTES
SURPACE ~t—0,0 ”
— Red, brown to gray, moist) -
-] lobse to medium dense —
- Silty SAND (SH) -
~ . -
~ . 5
- —1D/1{5/5 1 |Dsis
pua—— 5
- -
.i: | Water on Rods 8!
. - 6
~ -1 D |14/13] 2 | DS |12
——— 10 ’ *
. 12.0 7
— Red, brown, moist, dense —
- Silty fine SAND (SM) =
- -~ 10 ]
~ - I [15/19{3 | DS |18
— 15
— -~
-t -
7] 17.0 4
— Gray and red, moist, hard, —
- Clayey SILT (ML) -
- ] 11
] 20 I {18/23 14 IDs [18 (A) Caved In @ 48.0
(B) Caved In @ 44.0
SAXPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
?  N-DISINTEGRATED DS -DRIVEN SPLIT SPOON AT COMPLETION ___Drvy - FT. HSA-Hollow Stem Ayo-':
8  J1-NTacT PT-PRESSED SHELBY TUBE fren 8 urs. 43 (B) gy, CEA-Continvous Flight Avs
K U-UNDISTURBED CA-CCNTINUOUS FLIGHT AUGER AFTE . 't DC =Driving Cosing
R RC-ROCK CORE AETER 24 HAS, FY, MD -Mud Drilling




AleCc
ASSOCIQUN@S of Maryland, Inc.

RECORD OF SOIL EXPLORATION

CONTRACTED WiTH ___Harrington Lacey and Associates, Inc. soring #W — 14 P
PROJECT NAME Quarantine Road J08 D-78256-

LOCATION Baltimore, Marvland
;" SAMPLER "
Detum Hommer Wr, 140 Lb,. Hole Diameter 10 Foremon Vole:
30 —
Suef, Elev, F, Hammer Drop In. Rock CoreDiao______~~  laspector
I Dete Starred__ 8/ 2178 Pipe Size 2.0 Ine  Boring Method HSA Dore Completed ___8/.
ey $OIL DESCRIPTION STRA.|DEPTH ~SAMFLE BORING & $a
* |Caler, Msisters, Demlry, Plusticlty, Sise, Properiions | DEPTH [ SCALE | Cond. | Blows/6- No. | Type | Rec. NOTE
F - Cont 2.0'0 ”
- Gray and red, moist, ]
- hard, Clayey SILT (ML) -
¥ - . -
S ] 1.
- ] 14
r - =1 I {19/25| 5 | ps {18
n 25
i N J
T o~ -~ —
n ]
- pra—
- -
‘ —
- ‘ - 14
- 1 I §22/27{6 |Ds
' — 30
£ 7 -
- —
. 7
-7 m 16
- 11 n9/26l7 |[ps |18
[ 3 — 35
-~ —
-1 —
d S
-~ -
ot e 23
- 11 32/44 8 ps [18
] ;0 (A) Caved
(B) Caved
SAMPLE CONDITIONS SAMPLER TYPE GROUND nbz[gyoz(vst BORING M
»  D-DISINTEGRATED DS ~DRIVEN SPLIT SPOON AT COHPLBENON A FT. té:/:-gour
1-INTACT PY-PRESSED SHELBY TUBE 4 B ~Comtis
U—UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER nrs.43_(B) FI.  DC <Diivir
o L-LOST RC~ROCK CORE AFTER 24 HRS. FT. MD =Myd €

*STANDARD PENETRATION TEST.ORIVING 2" OD SAMPLER 1° WITH 1408 HAMMER FALLING 30°"; COUNT MADE AT 6" ¢
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Alec
ASSOCIaleS of Maryland, Inc.

RECORD OF SOIL EXPLORATION

CONTRACTED WITH Harrington Lacey and Associates, Inc. BORING # W ~ 14 Page 3 of
PROJECT NAME Quarantine Road soss____D-78256-8
LOCATION Baltimore, Maryland
SA)»:{LFALER .
[ ]
Dotum NHommer Wr, Lbe, Hole Diametar 10 Foreman Volem
Sorb. Blove ___________  Fr, Hommer Drop___gg____!n. Rock Core Dio. ) Inspector
Dere Starred 8/4/78 Pipe Size 2.0 In, Boring Method HSA Date Complisted 8/4/78
ELEV SOIL DESCRIPTION STRA.|DEPTH —SAMPLE BORING & SAMPLING
|__{CaSer, Mairhwe, Domiry, Mmstialry, Sho, Propartions | DEPTH | SCALE | Cond. | Blaws/6°| No. | Type | Rec. NOTES
Cont 40. 0 ”
~ Gray and red, moist, : -
- hard, Clayey SILT (ML) —
- ' -~
.‘J —
—— ——
- —
- - —
— - 23 ~
1 1 I 134/46.1 9 DS | 18
— 45
— pu—
— —
- -
] ] 21
50.0 so I |37/49) 10! DS |18
- Bottom of Test Boring @ -]
- 50" .
-~ -
— n—
] ]
- -
— 55 —
- —
— -
- .
po— ——
- —
- -

— - (A) Caved in @ 48.
— 50 — (B) Caved in @ 44.
SAMPLE COMDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
3 D-DISINTEGRATED DS -DRIVEN SPLIT $POON AT COMPLETION TY  (A) FT.  HSA-Hollow Stem Auger

1-INTACT PT-PRESSED SHELBY TUBE B CF A-Continuous Flight .
K M_UNDISTURBED CACCONTINUOUS FLIGHT auctr AFTER 8 nRs. 43.0( )F,T' DC ~Oriving Cesing .
8

L-LOST RC-ROCX CORE AFTER 24 HRS, FY. MO =atd Drilling
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Associates of Maryland, inc.

RECORD OF SOIL EXPLORATION

CONTRACTED WITH .Harrington Lacey and Associates, Inc. BORING # W~ 15
PROJECT NAME Quarﬂntine Road JOB # D"78—_~—256-—}
LOCATION ___Baltimore, Maryland

SA)YZIDE R 10"

Dotum Hommer W, Ubs. Hole Diameter Foremon Volem
i Sl . Eleve o __Fr, Hammer Drop____3_g_____ln. Rock Core Dio. _______ Inspector
Dete Storred 8/4/78 Pips Size 2,0 in. Boring Marhod__nSA______ Dare Complotod___g__ ;[
!
4 ELEY SOIL DESCRIPTION STRA.[DEPTH _SAMPLE BORING & $a.
‘ Caler, Meithsre, Density, Pasticity, Sise, Preporiions | DEPTH |SCALE| Cond. | Blowa/8*] No. Type | Roee. NOTE:
i SURFACE 0.0 ’”
§ g Red, brown to dark gray, -
4 moist, loose to medium -
[ dense Silty SAND (SM) =
= - -
. — 3
] =1 D {4/2 11 Dp5|4
] 5
i - "1 )
- -
T ] - _
- B |
;' —
J
| -
9.5 11
— Gray, moist, medium dense 10 D/I|11/12) 2 Ds |18
1 ] Silty fine SAND (SM) -
f - N
Dark gray, saturated, —
— very loose Silty SAND (SM) -
. 4 1
- 1 D [1/2 3 {DS{S
g - 15
- 17.0 ]
1 . Brown, wet, medium dense —
_ Silty fine SAND (SM) -
| - : , 7
a D 8 DS
] o 6/8 | 4 10
L. J
]
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING M
2 D-DISINTEGRATED DS ~DRIVEN SPLIT $POON © AT COMPLETION FT. HSA-Hollos
;3 I =INTACY PT~PRESSED SHELBY TUBE FTER HRS FY CFA~Conth
U-UNDISTIURBED CA~CONTINUOUS FLIGHT AUGER A . *+ 0bC -D""E
L-LOST RC~ROCK CORE AFTER 4HRS. ______ FT, MWD -Md

*STAHOARD PENETRATION TEST.DRIVING 2' OD SAMPLER 1’ WiTH 1408 HAMMER FALLING 30'; COUNT MADE AT 8°° Ir
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CONTRACTED WITH Harriqgton Lacey and Associates, Inc. __ porinGg # W = 15 Page 2 of
PROJECT NAME Quarantine Road Jjos s D=-78256-R "
LOCATION _Baltimore, Maryland
' SAMPLER N
Detum H We, 140 Lbs. Hole Diameter 10 Foremon Volem
Sorb.Elev,______________Fr Hemmer Dmp__3_0_____|n. Rock Core Dia, Inspacter
Date Storted__8/4/78 Pipe Size 2.0 In.  Boring Method ____ HSA Date Completed_ 8/4/78
ELEY SOIL DESCRIPTION STRA.|DEPTH _SAMPLE BORING & SAMPLING
" _[Coter, Melstwe, Demlty, Mauticlty, Size, Prepertions | DEPTH | SCALE| Cond. | Blows/6=| Me. | Type | Ree. NOTES
Cont 20.Q ” »
- Brown, wet, medium dense - .
— Silty fine SAND (SM) -
- 22.0 .
. - -
— Dark gray, saturated very —
- loose Silty SAND (SM) -
- 2
- — D} 2/1 5| DS
— .25
— - 127.0 -
— Brown, wet,. ]..oose to —
_ very loose fine Sandy —
_ SILT, trace Clay (ML)
- -1 7
- 1 I |4/5 6 | DS| 5
— 30 ‘
— -
= -1 u 6A| PT
—
= —
- -1 Dl2/2 7 DS | 10
— 35
i -
-
- -
— 38.0] —
. - Bottom of Test Boring .
-~ @ 38.0' ~
] 407
SAMPLE COMDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D-DISINTEGRATED DS-DRIVEN SPLIT SPOON AT COMPLETION FT.  HSA—Hollow Stem Augers
{=INTACT PT~PRESSED SHELBY TUBE FTER HRS pr.  CEA-Contlaveus Flight A
U-UNDISTURBED CA~CONTINUCUS FUIGHT AUGER AFTE . *  DC -Driving Cesing

L-LOsST RC~ROCK CORE AFTER 24 HRS. FT. MD ~Mud Drilling
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Unified Soil Classitication System

pomuy  pEE g

Mojor divisions Groua Typical namaes Laboratory classilicalion
Symbol
e
2 -E GW Weil greded gravels, grevel-sunid B cu=°°° >4 1<
v H . miziures, litile or ne fines s0 D '
» .~ 4 + O 10
2 Tl - HO
- E.!. £ Peorly graded gravels, grevel- :;'
8 ‘ :' s GpP sond mizfuras, liltle or ne R Nol maeeting oll gradeiion
~ol=vT] O # cs 3} o
: _‘_ ° nes 5 _5 ° )
els *XT Py .= T
- o . «.% -
zlo 3 .5 Silty grovels, grovel-sond-silt ._-g hnd l:" Attarbery limtts below
w E <<l - GM mixfures E s 2 - “A” line or P.I. less
- s e 3
o = s: 3 T *Tau s then 4
d - £ o - s a =3
A = - g - s E vin g
s o2l % Clayey gravels, grevel-sand-cle 2o oV Atterbarg limits abeve
o o - » GC 14 -y 2 ; I [ ]
“ e I° - » miztures L) :...‘: wa 2 -‘E' A" line with P .
z == [ -::_', - WU =] grester than 7
< =2 MEL N C I
at 8wy . ® =
03 € - Well greded sands, gravelly ~f-¥X3s H DGO
= 2 ' == — .
W S i SwW sands, litile or no fines s-alvav Cu= D >6 ;1<
w & -3 L "3 ... 10
<3| =3 Tee oo
. -
[e] = - 2 - -
v ':‘ _; Sp Poorly groded sands, gravelly e2® 00
- §'. v sonds, litile or no fines 3'5 * . :‘: : No) meeling oll grudetie
-; - o ; ~ : 'vg -
2187 tiies
clv=s ".' [ & s -E a Attarberg limits balow
= £ o SM Silty sands, sand-silt mistures . - e “A” line or PI. tess
I FEREE2 | e
° - ¢ e
5 :-E- 3 ‘: :" H Atterberg limits above
i_‘. H SC Clayey sonds, sand-clay mixturesj @ O = A" line with P L.
- wv grecier than 7
I Inorganic sills, very fine sonds, rock 1. Plot infersection of Pl and LL a3 du
5 5 ML flour, silty or clayey f(ine sands or Alterberg Limits fests.
- - ‘ - . ..
o 5 u: clayey silts with slight plesticity 2. Points plotted ?b“. A line ""““q
2 .: 2 Inorganic clays of low to medium below the A line indicate 1ilt,
P < : CL plosticity, gravelly clays, sondy 70
z - . clays, silty cleys, lean clays
c = )
v ; v E‘: Orgenic sitts and organic silty 60
"—o" N oL clays of fow plasticity
w 2 — 50
a.
2 E lnorgenic silts, micaceous or [~ cL
z - 8 MH diclomecesus fine sandy or ‘:40
g :’ ;,‘. ': silly soils, elestic silis & \(’N
L = o -
- v » =30 \
w s = Inorgenic clays of high 3 13 )
Z o ° . \i ] 4
T E : $ CH plasticlty, fab cloys H 0\'1 ‘
. P a20 T
3 &> /\,\
e - Orgenic clays of medium to high / c,\
£ ) OH . 1
= plasticity, organic sills 7 proerens ,
F i e I
£ - o o L og OC
. > E Peal ond other highly orgenic 0 10 20 30 40 50 ¢
H Z 3= Pt
z 53 solls Liquid Limit (

Plasticity. C

A'EE@ Assogiaies, inc.

of Maryland

Geotechnical ond Materials Engineers

Unified Soil Class’

ASTM Designol
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FIELD CLASSIFICATION SYSTEM FOR SOIL EXPLORATION

NON COHESIVE SOILS
(Silt, Sand, Gravel and Combinations)

Density Particle Size Identification
Very Loose - 5 blows/ft. or less Boulders - 8 inch diameter or more
Loose - 6 to 10 blows/ft. Cobbles - 3 to 8 inch diameter
Medium Dense - 11 to 30 blows/ft. Gravel - Coarse -1 to 3 inch
Dense - 31 to 50 blows/ft. : Medium - % to1inch
Very Dense - 51 blows/ft. or more Fine - 14 to % inch
Sand - Coarse - 0.6mm to % inch

N {dia. of pencil lead)
Relative Proportions Medium - 0.2mm to 0.6mm
Descriptive Term Percent (dia. of broom stra:
Trace 1-10 ‘ Fine - 0.05mm to 0.2mm
Little 11-20 ~ (dia. of human haii
Some 21-35 Silt - 0.6mm to 0.002mur
And 36-50 (Cannot see particl

COHESIVE SOILS
(Clay, Siit and Combinations)

Consistency , Plasticity

Very Soft - 3 blows/ft. or less Degree of Plasticity
Soft - 4 to 5 blows/ft. Plasticity Index
Medium Stiff - 6 to 10 blows/ft. None to slight 0- 4
Stiff - 11 to 15 blows/ft. Slight 5- 7
Very Stiff - 16 to 30 blows/ft. Medium 8-22
Hard - 31 blows/ft. or more High to Very High over 22

Classification on logs are made by visual inspection of samples.

Standard Penetration Test — Driving a 2.0’’ 0.D., 1-3/8"’ 1.D., sampler a distance of 1.0 foot into un
turbed soil with a 140 pound hammer free falling a distance of 30.0 inches. It is customary for ATE
drive the spoon 6.0 inches to seat into undisturbed soil, then perform the test. The number of ham
blows for seating the spoon and making the test are recorded for each 6.0 inches of penetration on the
log (Example — 6/8/9). The standard penetration test result can be obtained by adding the last

figures (i.e. 8 + 9 = 17 blows/ft.). (ASTM D-1586-67)

Strata Changes — In the column*“Soit Descriptions” on the drill log the horizontal lines represent st
changes. A solid line ( ) represents an actually observed change, a dashed line (_ ____ ) repres:
an estimated change.

Ground Water observations were made at the times indicated. Porosity of soil strata, weather conditi
site topography, etc., may cause changes in the water levels indicated on the logs.

Ar;-c Associates
v

Consulting Geotechnical & Materials En¢c



"APPENDIX B
~MISCELLANEOUS SUBSURFACE

" INVESTIGATION DATA

“1. MCA, Inc. Boring Logs

2. Water Resources Administration; Hawkins Point
Disposal Area Boring Logs

3. State Highway Administration; Quter Harbor
Crossing Boring Logs



MCA ENGINEERING CORPORATION

TEST BORING DATA

The attached data represent information

. exerpted from Engineering Feasibility Report;

Proposed Quarantine Road Landfill; Curtis Bay,

Maryland prepared for Glidden-Durkee, Inc.,
Division of SCM Corporation by MCA Engineering

Corporation (December, 1976).



THE PROPERTY LINES SHOWN ON THIS |
ARE APPROXIMATE,.

TEST BORINGS PERFORMED BY HCA ENG)
CORPORATION IN SEPTEMBER AND OCTO

FOR TEST BORING PROFILES A-A, B-B
AND D-D SEE PLATE NO. 4, 5, 6 AND
RESPECTIVELY, -

THE NUMBERS {N THE COLUNNS ON THE
PROFILES INDICATE THE MUMBER OF B
WITH A 140 LB, HAMMER FALLING FRES
30 INCHES REQUIRED TO DRIVE A 2°
SAMPLER SIX INCHES, THE SAMPLE i
IS INDICATED ON THE BORING STRIP,

GROUNDWATER LEVELS SHOWN ON THE B
PROFILES ARE THE- HIGHEST OBSERVED
A COMPLETE LISTING OF 0BSERVED GR
LEVELS IS GIVEN ON PLATE NO, g,

BASELINE AND STATIONS SHOWN APPL)
CROSS SECTIONS OF PROPOSED DJSPoS
SCHEMES ON PLATE NO, 13, 14, 15,

TOPOGRAPHY SHOWN IS BASED ON oCT
AERTAL FLIGHT,

R QUAF
’ MCA ENGINEERING CORP,
{ CONSULTING ENGINEERS TES

BALTIMORE, MARYLAND

g fepat o
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Ref: IICA Report ‘
8oring Profile A- A
. Plate Mo. 4
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SEE PLATE NO. 3 FOR GENERAL NOTES.



RS /\

B-5

110-34-20

T/ /.  128-72-100/5"

Wy - : BROWN AND GREY
.../ POND WATER === - :

oY SILT AND FIN

°/ ELEVATION - © [d42-21-22 ILT AND F .E SANC

53.2 . :
L : - [18-19-21
’ L7 e

W “ _n\ ~
R,
al
‘.

/'_;T_s« 1 B ) .‘.:.'\x-\
/—;;?.; ’ 16'22"3] "x.r‘_-;?. -
/. LIGHT PURPLE [18-22-28
725" AND GREY »

-

/i

N

CLAY WiTH L
SILT AND . |{21-29-34 _ .
TRACE OF L

15-28-45

17-21-29

| |]28-37-63

132-45-70

Ref: HMCA Report
Boring Profile

| Plate No. 4
" ENERAL NOTES.




EXISTING GROUNO SURFACE

|

1

=

8-1-1

v— -t

12-23-28§

p

19-38-103/5"
- ;
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tool UEYrifg pcuun nnaunne 15 % vew g s B
BORING | GROUND SURFACE (FT) | WATER CONTENT |'NO.200 SVEVE RTTERBERG LIMITS
B-1 23.5 - 25.0 A8% - B5% -
23.95 - 25.0 13% 60% -
B-3 48.5 - 50.0 7% 86% Liguid Limit =
‘ Plasticity lndex =
B-4 8.5 - 10.0 15% 81% -
23.5 - 25.0 12% 82% -
18.5 - 20,0 - 16% 56% -
28.5 - 30.0 17% 912 -
. 48.5 -~ 50.0 16% - - ..
B-5 58.5 ~ 60.0 - - Liquid Limit :
' Plasticity Index :
23.5 - 25.0 - - Liguid Limit
Plasticity Index
B-8 38,5 - 40.0 - - Liquid Limit :
Plasticity Yndex :
B-8 —28.9 - 30.0 24% 24% -
] 43.5 - 45.0 18% 993 .
23.5 - 25.0 17% 84% -
48.5 - 50.0 - - Liguid Limit
Plasticity Index
5.9 53.5 - 55.0 17% 78% : e
73.5 - 75.0 15% B86% -
88.5 - 90.0 12% 37% -
3.5 - 5.0 11% 68% -
B-10 8.5 - 10.0 15% 81% -
13.5 - 15.0 15% 897% -
0i-1 18.5 - 20.0 - 22% 65% -
18.5 - 20.0 15% 16% -
0i-2 28.5 - 30.0 . - Liquid Limijt
Plasticity Index
0V1-4 28.5 - 30.0 1% 19% -
38.5 - 40.0 16% 86% LABORATORY- PLA
JEST RESULTS




GROUND SURFACE

COMPLETION

GROUNDWATER ELEVAT *
TEST 0y ATION (FT.) s
BORING| ELEV. (FT.) DATE —1— I |
curn] 1074 | 107 | 10-8 L 0i1a | 100
B-1 52.2 9-14 49.2 | 49.2 INote 1] - - .
B-2  52.9 10-12 54.9 | - - - - | 519
B-3 921 . 9-17 85.6 | 91.7 | - - - | 5o
; : Dry t Dry t '
B-4 85.4 10-4 e I N T R Fe
B-5 65.5 8-13 57T.1 | - - - - 53.8
B-5 64.1 18-5 60.1 | - - - - 61.5
: Dry to
B-7 |- 10-7 P ; . -
B-8 6.0 8-27 61.2 | 57.6 | - . - | 547
B-9 93,2 §-28 8.7 | 80.4 | - - - | so.s
B-10 82.4 10-6 14..6 - - - - 74 .4
011 40.6 9-30 18.0 350 - |35.0] - | 35.9
0%-2 96.9 10-4 1271 - - 1843 | - | ss4
0¥-3 45.7 10-7 8.2 - - - - | 42.5
0%-4 53.2 10-5 Note 2| - - {48.8 {483 | 48.7
HOTE 1: TEST BORING BACK FILLED BY OTHERS. GROUNDYATER MEASUREMENTS | PLATE MO 9
NOTE 2: DBSERVATION WELL DRY AT COMPLETION -




STATE OF MARYLAND

WATER RESOURCES ADMINISTRATION

TEST BORING DATA

The attached data represent information exerpted from the

WRA report entitled, A Hydrogeologic Investigation of the Hawkins

Point Chrome Ore Tailings Disposal Site, prepared by R. R. Steimle

(December, 1977).



Go72c STATE OF MARYLAND
WATER RESOURCES ADMINISTRATION
? GROUNDWATER MANAGEMENT DIVISION
BORING LOG
»
3 SHEET ___
wocation Haryland Port Adminilstration RORING MO. & AAUMER DAOP
‘-a"& 13 Poin2 Chzome Ta?l?.ng Disposal Site sypsacz SLEVATION 22} BRIVE HauN2g
$2000 HANMES
DATE sTARTED____10/19/77 casG S1za
3 WATER TABLE DATE comPLETER _10/19/77 $POCH SiZa
DISTH ' $1ZE OF CORz
sELOW TINE DATE DR Filar
3 SUNPFACE HLER SIZE OF BIT
: ) irmed. 110/19/77 ric no. QUE-45 CORE BARRZL
4.0 10:10am|{10/25/77 6" 0,D.Continuoy
q T oeon ' SPOOM Reck Cora
Lo RATERIAL och Cor
PR acove REMARRS
' L CLASSIFICATION ____ FsaupLes| BLOws | pepTa Rocorer "
2 '0.0 Rad/3xown N.S
CLAY with Trace PEA s
7.0 GRAVEL Dzxv
2 Tan Medium CLAY Sand .o . .
: with Trace GRAVEL Pea N.S Vet at 9
to 3"
o
i 10,0 % Moist
’ Tan Medivm SAND and
- Fines .5
i 15.0 & Liquified
~ { i Coarss Grey SAND and N.S
T Fines . *
Y1 24.5 Liquified

T




ewras STATE OF MARYLAND 27
WATER RESOURCES ADMINISTRATION
GROUNDWATER MANAGEMENT DIVISION

BORING LOG

SHEET OF

HAMMER DROP N/A

Location HMaryland Port Administrationggang No. 14

ing Point Chrome Tailing Disposal Site syprAce ELEVATION 37 DRIVE HAMWEZR —-—-‘_‘_[i____
~ SPOON HAMMER N/A
-ion 5 + 10 110" Rt. Baselina 10/21./77
DATE STARTED CASING SiZE N/A
VATER TABLE DATE compLETED _10/21/77 SPOON SIZE N/A
eELow TIME DATE DRILLER ___Filar SIZE OF Cone N/A
SUATACE - PR SIZE OF 84T N/A
15.0 irmed. {10/21/77 RIG NO, _AD-IT v ' CORE BARREL-YYPE N/A
15.0 3 p.m. {10/21/77 ' 6" 0.D. Continuous Flight Aus
SPOOM Roch Core : T Cosin
Donth MATERIAL - Recovery REMARKS o Gium
Fast CLASSIFICATION SAMPLE # | BLOWS | DEPTH % B Per Foo
3.0 | Red/white CLAY N s ;
N ° ’
13.0 | Dry 2
¢
CHRCME ORE N.S _ Wet at 207 5
- [ J
2.0 | Moist Liquid at 22 e
Red CLAY _ 5
) ) A - 13 )
4.0 | Dry o
18 )
17
3 [T
1> p
30
ar
a1
a3
a4
23 B
A 26 §
34
ae
a»
33
n
4 22
33 —
2
: >: ‘_:
se § _
37 i
30
! £ —
o f
;%l b —
) a2
; o .
: Jaay
3 ;,
‘ .0
s Ix]
!. e
' ey
i 33 4
——
3 ¢
: ! 1 L TS




28 -
cwr2.3 STATE OF MARYLAND

WATER RESOURCES ADMINISTRATION
GROUNDWATER MANAGEMENT DIVISION

BORING LOG -

SHEET ______OF
socation Maryland Poxt Administration goamg mo. 15 . AAMMER DROP N/A .
n__Point Chrome Tailing Disposal Site sypzace ELEVATION 37 DRIVE HAMMER -—:ilﬁ___»__.l.a.
ati + 10 25' L Baseline spooN HAMMER __N/A g
som 2 oATE sTARTED_10/21/77 CASING SIZE N/A N,
WATER TABLE - " DATE compLeTED__10/21/77 srooNS1ZE __NJA g
e ' SIZE OF CORE N/A .
T TIMNE DATE priLLEr ___ Feheley —
- uhrace - SIZE OF BIT N/A
14.0 irmed, |10/21/77 RIG NO. AD-IT " CORE BARREL TYPE_I\UA
14.0 9 a.m. [10/24/77 6" 0.D. Continuous Flight Augers
iy : ) - ' g ock Cor x osin
bk MATERIAL sroor RR::ovar: REMARKS =g S
Foer CLASSIFICATION SAMPLE » | BLOWS | DEPTH % 5L Per Foor
€ 0 | Red/White CLAY 0 :
= 3
13.0 ' Dry :
- . . 2
CHRCME ORE N.S Wet at 15.0 2
. . ~ -
"m0 - Moist | Liquid at 21.0 >
i Red CLAY N.S | L
1} ]
-~ . ° '
R +.0 » Dry . ':A
18k
17§
18
1"
20
b 1)
22
X2J
24
25
28
’ F3J
8
2
30
1]
T 32
33
34
33
36
7§
38
29 4
! 40 S
41 ) ]
A2
- 43/
’ 44 B
48
L 49 4
EX
48
oy
%0
LAY
az I
A3 ; ::




STATE HIGHWAY ADMINISTRATION

TEST BORING DATA

The attached data represent information
obtained from the State Roads Commission Baltimore

Harbor Quter Crossing Master Soils Plan and Profile

"Curtis Creek to Crossing - Baltimore City"



STATE HIGHWAY ADMINISTRATION BORINGS USED FOR

QUARANTINE ROAD SANITARY LANDFILL EVALUATION *

STRATA MD. SRC/AASHO
BORING NO. FROM/TO CLASSIFICATION GENERAL DES(
L-046 1 0.0/0.5 Topsoil Topsoil
2. 0.5/6.5 - A-2-4/A-2-4 Silty sand -
3 6.5/17.0 A-4-2/A-4(0) Sandy silt -
4 17.0/22.0 A-4-2/A-2-4 Sandy silt
L-048 o1 0.0/7.0 A-4-7/A;4 Clayey silt
2 7.0/12.0 A-2-4/A-2-4 Silty sand
3 12.0/18.0 A-4-7/A-4 Clayey silt
4 18.0/31.0 A-3/A-3 Sand to san
A-050 1 0.0/0.1 Topsoil Topsoil
2 0.1/10.0 A-4-7/A-4 Clayey silt
41.-055 1 0.0/3.0 A-4/A-4 Silt to si’
2 3.0/8.0 A-4/A-4 Silt to si’
3 8.0/12.0 A-4-2/A-2-4 Sandy silt
4 12.0/15.0 A-7/A-7-6 Clay to co
W-067 1 0.0/7.0 . Water Water
2 7.0/8.5 Green Crystals Green Crys
3 8.5/13.0 A-4/A-4 Silt to si
4 13.0/17.0 A-2-4/A-1-b Silty sand
5 17.0/25.0 A-4-7/A-4(1). Clayey sil

1 of 3



STATE HIGHWAY ADMINISTRATION BORINGS USED FOR

QUARANTINE ROAD -SANITARY LANDFILL EVALUATION

STRATA MD. SRC/AASHO
BORING NO. FROM/TO CLASSIFICATION ~ GENERAL DESCRIPTION
4L.-085 1 0.0/0.5 Topsoil Topsoil
2 0.5/3.0 A-4/A-4 Silt to silt
3 3.0/7.0 A-4/A-4 Silt to silt
4 7.0/18.0 R-4/A-4 Silt to silt
5 18.0/20.0 A-4-7/A-4 Clayey silt to silt
4L-100 1 0.0/3.0 A-4/A-4 Silt to silt
2 3.0/20.0 A-7/A-6 Clay to colloidal ¢!
4L-0385 ] 0.0/3.0 A-2-4/A-2-4 Silty sand to silty.
2 3.0/6.0 A-7/A-6 Clay to colloidal ¢
3 6.0/13.0 A-4/A-4 Silt to silt
4 13.0/17.5 A-8/A-4 Silt to silt
5 17.5/22.0 A-3/A-3 Sand to sand
6 22.0/28.0 A-4-2/A-2-4 Sandy silt to silty
7 28.0/31.0 A-4-2/AR-2-4 Sandy silt to silty
8 31.0/36.0 A-4-7/A-4 clayey silt to silt
9 36.0/43.0 A-4-7/A-4 Clayey silt to silt
10 43.0/47.0 A-2-4/A-2—4 Sandy silt to sand
N 47.0/56.0 A-2—4/A-]—b(0) Silty sand to grave
12 56.0/70 A-4/A-4 Silt to silt

2 of 3



STATE HIGHWAY ADMINISTRATION BORINGS USED FOR

QUARANTINE ROAD SANITARY LANDFILL EVALUATION

STRATA

BORING NO. FROM/TO

L-220 1 0.0/8.0
2 8.0/16.0
3 16.0/21.0
4 21.0/40.0
5 40.0/50.0

MD. SRC/AASHO
CLASSIFICATION

GENERAL DESCRIPTION

A-2-4/A-1-b(0)
A-4/A-4
A-4-2/A-4
A-6/A-7-6

A-4-7/A-6

Silty sand to gravel
Silt to silt
Sandy silt to silt

Colloidal clay to
colloidal clay

Clayey silt to
colloidal clay

* Source: State of Maryland, State Roads Commission; Baltimore Harbor Outer Crossing

Master Soils Plan and Profile

Jof 3

“Curtis Creek to Crossing - Baltimore City"



APPENDIX C
PRODUCTION WELL DATA -

Exhibit 1T - Patapsco Aquifer Wells

~ Exhibit 2 - Patuxent Aquifer Wells
Exhibit 3 - Principal Water-Bearing Zones

and Confining Beds



LEGEND
® WELLS PRODUCING = LO MGD.
@ WELLS PRODUCING 2 01 MGD.% 10 MGD.
WELLS PRODUCING 1.0 MGD.

ROBB TYLE.
_ SUBSIDIARY
BROWNING-FERRIS

QUARANTINE ROA
LANDF

PATAPSCO AQUIF

DATE.AN [S79 EXHIBIT |
HARRNGTON, LACEY & 2
.’ ENGINEER




| LEGEND
® WELLS PRODUCING 10 MG
@ WELLS PRODUCING=0QI MGD % 1.0 MGD.
WELLS PRODUCING 1O MGD.

RCBB TYLER INC.
SUBSIDIARY OF
BROWNING-FERRIS INDUSTRIE
. QUARANTINE ROAD SANI/
LANDFILL

PUTUXENT AQUIFER W

DATEJAN IS79EXHIBIT 2 SCALE: !
HARRINGTON, LACEY & ASSOCIATES?



EXHIBIT 3
PRINCIPAL WATER-BEARING ZONES AND.CONFINING BEDS!
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MARYLAND GEOLOGICAL SURVEY,

BY ROBERT R.BENNETT AND REX R. MEYERS,

GEOLOGY AND GROUNDWATER RESOURCES OF THE BALTIMORE AREA.
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APPENDIX D

 DESIGN RATIONALE COMPUTATIONS

AND
WATER "BALANCE 'COMPUTATION "INSTRUCTIONS




)

10.

INSTRUCTIONS FOR COMPUTING PERCOLATION
USING THE WATER BALANCE METIIOD (MONTIHLY)

Obtain precipitation and temperature records for nearest station to site
being evaluated. These figures should then be adjusted to monthly normal:

Using Thornthwaite's charts (Tables 1 & 2) of monthly \;'aluges of i (heat ind
corresponding to monthly mean temperalures, select an i value for each
month. These values should be accumulated to obtain a yearly I value.

Using the yeaﬂj" I value and the monthly temperatures, obtain the monthly
unadjusted P.E.T. (Potential Evapotransporatmn) froimn Thornthwzute's

. Tables (Tables 3, 4 & 5).

~ Determine the latitude of the'.subjeét site and go to Tables 6 thru 9. ‘Selec

mean possible monthly duration of sunlight factor for each month.

" Multiply unadjusted P.E. T. for each month by its corrcspondmcr duranon

sunlwht factor.to obtam adjusted P.E.T.

Enter adjusted P.E.T. on appropriate line of water balance data form
Enter monthl_y ‘precipitation (P) on form :

Select a C factor for the site, Multiply C factor by precipitation to obtaj

runoff (R/0).

Subtract runoif from precipitation to obtain I (infiltration).

Subtract P.E.T. from I to obtain I-P.E.T. These may be e1ther posmv
or negative values.

~ Accumulate I-P.E. T. values and note if the total is a positive or negati

value. If the total is positive, enter 0 in the £ ~ (I-P.E.T.) column for
last month with a positive I-P. E.T. Begin accumulation of negative I-F
from next (first negative) I-P. E. T. value. The storage value (ST) for-
last month with a positive I-P. E.T. will be the ficld capacity of the soil
Use Thornthwaite's Table of soil moisture retention (Tables 11 thru 22)
selected field capacity of the soil to obtain ST values. Enter the Table
monthly € - (I-P.E.T.) to obtain monthly value. When there is a posi
I-P.E.T. between two negative I-P.E. T.'s, ST is found by direct addit
of I-P.E. T. to the preceeding ST. The £ - (I-P.E.T.) is then found by
entering the soil moisture retention Table with the resulting ST.

When the accumulated yearly 1-P. E. T. is negative, you must.use Tho
successive approximation method to determine the £ - (I-P.E.T.) will




11.

12,

13.

to begin the accumulation. (See "Instructions and Tables for Computing
Potential Evapotranspiration and the Water Balance, by C.W. Thornth
and J. R. Mather, Drexel Institute of Technology Publications in Climat
Subtract ST from previous ST to obtain A ST for each month.

AET (Actual Evapotranspiration) is obtained by using the formula AET =
[ (-P.E.T.) - AST] (AET =._.P. E.T. when I-P.E.T. is positive).

Percolation (Pérc.) is obtained with the forfnula Perc. = P-R/O -AST -



QUARANTINE ROAD SECURE LANDFILL

SECURE LANDFILL DESIGN RATIONALE COMPUTATION

BASIS

1.

The proposed landfill site consists of land that was previous
used as an uncontrolled dump site for all types of solid wast
including some liquids and semi-solids.

Previous drainage conditions permitted the mixing of off-site
surface runoff; on-site surface runoff surface water; and
on-site surface leachate.

A recently terminated landfill operation existed on the BFI t
as an extension of the former uncontrolled solid waste fil}
operation. Miscellaneous piles of dumped materials exist on
the SCM tract along with undisturbed areas.

Existing barriers at the site boundaries must be considered -
the design of the site: B & O railway/alona eastern limit;

Quarantine Road along the northern and western limit; Inters:
and BFI, along the southern limit.

ZEEEIITINVA b  Thyns Cove!
1 / L

zfv“‘ﬁﬁ\
. AY

Water Resources Administration (WRA) has documented an exis’
potential leachate problem apparently caused by previous imj
disposal practices.

The landfill design will improve and/or correct the site's
surface water drainage system to provide for surface runoff
leachate control.

The 1andfill design will minimize infiltration from direct
cipitation and from surface water runoff in order to m1n1m1
leachate generation.

The landfill design will not allow waste disposal in surfac
water or ground water. A clay buffer zone and a clay barrie
will be provided between the base of the landfilled waste ar
seasonal. high groundwater table on the newly excavated fill



9. The facility design will include a leachate collection and
treatment system that will control the existing potential
leachate problem and minimize the potential for future leachate
due to the ongoing landfill operation.

10. Discharges into the surface waters will be in accordance with
the National Pollutant Discharge Elimination System (NPDES)
Permit limitations.

11. Leachate may be generated by infiltration and the decomposition
of the wastes. Moisture within the landfill will be contributed
to by the moisture content of the solid waste; precipitation that
falls directly on the exposed working face; and infiltration.

12. A combination of natural and man-made clay barriers and the 1eachate
collection system will minimize the potential for leachate to leave
the site. The landfill must reach field capacity before leachates
will leave the site. Small, isolated pockets within the landfill
may reach field capacity as the result of short circuiting of in-
filtrate, and small amounts of leachate may break out at the side
slopes. The leachate collection system will divert leachate to
the leachate collection system for final treatment.

13. Some measure of pollutant attenuation will be provided by the clayey
sediments which underlie the site. Hence, leachates that may
percolate below the landfill will be controlled by the natural
soil attenuation and soil renovation mechanisms of the underlying
buffer zone.

LEACHATE QUANTITY ESTIMATE

1. The U.S. Environmental Protection Agency (EPA) Water Balance Method
has been used to estimate the amount of leachate that must be ulti-
mately controlled at the Quarantine Road DHS Fill. (Ref: EPA/530/SW-
168, Oct. 1975 entitled, Use of the Water Balance Method for Predictir
Leachate Generation from Solid Waste Disposal Sites). The Water Bal-
ance Method is an acceptable leachate generation estimating technique.

2. In order to compute the Water Balance, precipitation and temperature
data must be determined. Also, a surface runoff coefficient must be
selected. The publication entitled, Instructions and Tables for Com-
puting Potential Evapotranspiration and the Water Balance, by C.W.
Thornthwaite and J.R. Mather (Drexel Institute of Technology, Labor-
atory of Climatology, "Publications in Climatology, Vol. x, No. 3",
3rd Printing, Centerton, New Jersye, 1957) must be referred to for
empirical data and special case instructions.
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"Normnal" precipitation and temperature data were used
to estimate future leachate generation. The "normal”
data were obtained from the reported records of the
Baltimore WSO, CI station located approximately 1.7
miles northwest of the site. (Ref: Climatological
Data, for Maryland and Delaware, Vol. 77, No. 12

(Dec. 1973) through Vol. 78, No. 11 (Nov. 1974)
published by the U. S. Department of Commerce, National
Oceanic and Atmospheric Administration, Environmental
Data Service, Temperature and Precipitation Tables).

Normal Temperature Data (°F)

M A M J J A S 0 N

36.1 37.4

J F

45.1 56.4 66.3 75.1 79.4 77.6 77.1 60.7 48.8 39

Normal Precipitation Data (in.)

M A M J J. A S 0 N

3.00 2.92

3.80 3.23 3.63 3.84 4.12 4.01 3.25 2.86 3.10 3.

Annual Normal Precipitation = 40.92 inches
x 25.4 = 1039.37, say 1(

Surface Water Runoff Coefficient - The surface runoff
coefficient used for computing the Water Balance is
0.30 for each month of the calendar year. Freezing
temperatures during the winter months will increase
the runoff coefficient. The Baltimore City Manual of
Design Procedure and Criteria (1972) does not include
adequate runoff coefficient data for undeveloped lands
or for fill type developments. The

Baltimore County Design Manual (selected as an alterna-
tive reference due to similar geography) includes
"Table A - Runoff Coefficients for Various Surfaces and
Slopes" and 0.30 was selected as a reasonable design
value because:

(1) for clay soils with slopes = 7.1%, the co-
efficient for lawns and sparse vegetation
ranges between 0.30 and .70 respectively.

(2) for sandy soils with slopes > 7.1%, the co-
efficient for lawns and sparse vegetation
ranges between .17 and .40 respectively.

The EPA llater Balance publication includes Table 3

“entitled, "Runoff Coefficients" which they obtained

from the publication Handbook of Applied Hydrology;
A Compendium of Water Resources Technology, V. T. Chow

~3-
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(New York: McGraw-Hi11, 1964). 1In that publication
Table 3 indicates runoff coefficients for heavy soil,
steep 7% slopes, ranging between 0.25 and 0.35.

The site's sediments have been classified according
to the Unified Soil Classification System wherein
the materials vary within the range between poorly

graded sands (SP) and silts and clays having low to
medium plasticity (ML - CL).

Due to the inherent characteristics of cover material
excavation, stockpiling, transportation, and application,
the sediments will be mixed as part of the landfill
operation. In general, the sediment analysis indicates

that the sediments have a high clay content and can be
considered heavy.

Water Balance Computation - The computation requires
the use of a value for potential evapotranspiration
(PET). This value is found by computation according
to the instructions included in the previously ref-
erenced publication by Thornthwaite and Mather.
Normal temperature values were used:

PET Computation:

F M A M 3 3 A S 0 N D

Wormal Temp.oF 36
Heat Index .
Jnadjust. PET .
tiplied by) X

myl
39b

Lat. Adjust. 25

‘equals)

| 2ET

(in.)

(x 25.4)PET (mm)

a
30
00

.5

0
0

37.4 45.1 56.4 -66.3 75.1 79.4 77.6 71.1 60.7 48.8 39.0
A6 1.76 4.52 7.58 10.71 12.37 11.66 9.24 5.79 2.57 .68
.00 .02 06 .1 15 .18 .17 13 .08 .04 .00
X X X X X X X - X X x X

25.2 30.9 33.3 36.9 37.2 37.8 35.4 31.2 28.8 25.2 24.6

0 .6 2.0 4.1 5.6 6.8 6.0 4.1 2.3 1.0 .2
0 15.2 50.8 104.1 142.2 172.7 152.4 104.1 58.4 25.4 5.1

The Water Balance for the Quarantine Road DHS
fill site is computed on sheet 5. The

following notes represent site specific data re-
quired for the water balance computation.

(1) Normal temperature determined from climatological
data.

(2) Heat Index from Thornthwaite Table 1.

(3) Unadjusted PET from Ehornthwaite Table 3.

(4) PET adjustment is 39~ N. latitude from
Thornthwaite Table 6.

(5) PET converted to mm for llater Balance Computation.
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T TIARKING v,

| S o ) S W |

A Lo ALV A VIl Y SR )

DATE 2 - |4_ ’,?)

[ RN

WATER BALANCE DATA

sussect_DCM - (JuaranTrne RD. Secupe LandFERE

[4 MONTH dan. | Feb. | Mar. Apr: May | Jdune |July |Aug, |Sept.jOct. |Nov
RPET. 1O | © [1m2]308hca1 14281729 152.4] 10441 582l 25
R 162 | 74.2| 92| 82:0|92.2| 975 1646} 1019 82-6172-6 | 737
C o% p% 60 n% :a.). .’50 '%O ,60 .% ,’50 ';C
- RO 229 122-3| 29:0|24.6 {27727 2|21 4] 20-6| 248 21-&8 | 23«
! 2251514 | eT5| T4 Lhs| o2 [ 122|713 |51-8|=0- ) ==
}-PET. gt Ja s B s I ISt s ot IR I R S0
© 55351 (523 66 | 26| TA0 990 Bl 1 {4621 1T | A
W-PED O 214 1134|212 1|294.2| Bro5| 2487
ST 16s- | 200 200 | 200 [ 162 |2 | 68 |45 |24 |34 |63
+ 4 _ - —_— — +4
OST  I=salzig g > ,
zlzal 0|0 |z7|= |44 (2219 | 2 | A
AET O | © | 152|009 12 112|942 665|528 22
PERC. | O |pojsz3|etl 0 OO lO|O|O |0
SYMBO DESCRIPTION
PET. : " Potential Evapotranspiration .
P : Precipitation _ .
c. ® Coefficient of Surface Runoff"
RO Runoff '
p Infiltration :
I-PET. : Infiltration Minus Potential Evapotranspiration
$-(-PET.) Accumulated Negative Infiltration Minus Potential
ST Soil Moisture Storage
AST Change in Soil Moisture Storage
AET. Actual Evapotranspiration
PERC. Percolation
FORMULAS : AET = PET + [ (1-PET) - AST] (AET = PET when I -

PERC. = P - R/0 -AA
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Infiltration Quantities:

The Water Balance indicates that approximately 3.1 inches of
the estimated 40.9 inches annual precipitation may infiltrate
the fill and become part of the available water within the fill.
The other 37.8 inches of precipitation will result in surface
runoff or part of evapotranspiration. This phenomenon is
expressed by the formula:

Net Infiltration = Precipitation - (Runoff + Evapotranspiration)

79 mm = 1,039 mm - (312 mm + 648 mm)

3.1 in, = 40,9 in, - (12.3 in. + 25,5 in.)

NOTE: Net infiltration may eventually result in percolation
out of or away from the landfill, At field capacity,
Input = Qutput.

The following computation indicates the estimated annual
infiltration that will percolate into the landfill:

3.1" = 12.0" = 0,26' annual infiltration,

54 landfill acres x .26' = 14.04 acre feet precipitation,

5

14.04 ac. ft. x 3.259 x 10° = 4,575,636 gallons/year,

.'. the estimated annual infiltration will be
approximately 4.6 million gallons per year,

Underdrain System:

Leachate control will be provided by a system of underdrains.
Permeability of the underlying clays in the proposed excavated
areas is a major design consideration because it provides a
natural barrier to contain potential migration of pollutants.
Harrington, Lacey & Associates, Inc. performed three (3) field
permeability tests according to the procedure in-Earth Manual
"Field Permeability Tests in Boreholes — Des. E-18" published
by the Bureau of Reclamation, U.S. Department of the Interior,
pp 541-545, Test locations are shown on the attached drawings.
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The following test results were obtained:

Test No. Lithology Description
1 Reddish brown clay to tan, very stiff 3 x 1078
to hard silty clay (CL) to clayey silt
(ML)
2 - (same as Test No. 1) 2 x 1070
3 Tan, very dense, silty fine to medium 3x 1074
sand

The permeability tests indicate that the "upper clay" has a
permeability within the 106 cm./sec. range and that the
permeability of the so-called "upper sand” which contains
some silt has a permeability within the 10-4 cm./sec. range.
The range in permeability values is typical for SP, SM, ML,
and CL sediments as the United Soil Classification System
background data indicates.

Sandy sediments have greater permeability than clayey
sediments. Therefore, areas where sand predominates are
expected to have a permeability within 10-3 cm./sec. range.
NOTE: The table on page 7 shows that the USCA materials SW
and SP are expected to have a permeability k 10-3 cm./sec.

In general, where water flows through compacted layers of
the waste within a 1andf1‘]14 its permeability is estimated
to be approximately 1 x 10~% cm./sec. (.0001 cm./sec.).

However, where water flows through a layer of course solid
waste similar to industrial waste landfills and demolition/
rubble fills, ;ts permeability is estimated to be approxi-
mately 1 x 107¢ cm./sec. (.01 cm./sec.) or similar to gravels
and gravel-sand mixtures with little or no fine particles.
(GW and GP USCS materials.)

Based on the above data and background information, the following

design permeability criteria have been determined:
a. General DHS waste: 1 x 1074 cm./sec.

b. Clay barrier below excavation grade: 1 x 10"6

cm./sec.
c. Silty sand zones: 1 x 107 cm./sec.

d. Sand zones: 1 x 10'3 cm./sec.

-8-
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An analysis of the underdrain system for areas I, II and III is
given below:

Drainage System - Area I:

The spacing of underdrains is a function of the site
conditions. The proposed drains are to be placed above
top with an impermeable clay layer (permeability of 10-6
cm./sec.). The Ellipse Equation given below, has been
used extensively to determine the spacing of underdrain:

s =y 4K (m x 2 am)

q
where: S = drain spacing - feet
K = average hydraulic conductivity - in./hr.
m = vertical distance, after draindown, at water
table above drain at mid point between lines - feet
a = depth to barrier below drain - feet
q = drainage coefficient - in./hr.

For area I the following data is used:

K = 10:3 cm/sec (1.42 in./hr;)
m = 30 feet
a =1 foot
q = 0.30 in./hr.
s=V/8x1.82 302 x 2 X1 X30 . p4p feet

.30

Therefore, the recommended spacing is 250 feet of 4" tile as
shown on the drawings.

NOTE: The value of m = 30 feet was selected to correspond to t
anticipated water level elevation in Area III, The valt
of q (0.30 in./hr.) is high (conservative) to include
possible infiltration from high intensity storms.

Area II:

In this area the tiles will also be placed on top of the impern
clay layer. The same analysis performed for Area I is applicat
here. One 4" line as shown on the drawings is recommended,

]Drainage with Agricultrual Land/USDA SCS, Section 16 Natural Engine
Handbook, 1971.
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Area III:

The parameters for this area are:

K =103 cm./sec. (1.42 in./hr,)

m =5 feet

a = 30 feet (estimated depth to impermeable layer)
q = .30 in./hr,

s=ﬁx1.42(52x2x30x5)

= 143 feet

The recommended spacing is 150 feet of 4" drain t11es as shown
on the drawings.

Permeability Differential:

Permeability differential refers to the ratio between the permeability
of the filled DHS and the buffer zone or clay barrier underlying the
fi1l. The fill design will provide a natural or man-made clay barrier
at the excavation grade to minimize the potential for leachate perco-
lation into the underlying sediments.

The clay barrier will have permeability within the range of 10'6 cm./sec
The design permeability of the DHS is 10-4 cm,/sec. Therefore, the
following permeability differential is computed:

Perm. Diff, = DHS - 0001 cm./sec | 1$g
Clay Barrier Perm, .000001 cm,/sec,

In addition to the action of the basic permeability differential, the
fi1l design will include a subsurface leachate collection system to
promote positive, gravity flow of any potential leachate toward a
leachate treatment system, In general, the combination of the clay
barrier and leachate collection drain will minimize the potential for
downward migration of leachate.

Estimated Leachate Quantity for SCM Tract:

The estimate leachate quantity is based on Darcy's Law where Q = KiA,
where Q = total Leachate flow; k = permeability of the waste material
or clay barrier; i = the hydraulic gradient; A = the cross-sectional.
area perpendicular to the flow.

The following parameters are used to estimate the vertical and
horizontal leakage of leachate:

10"4cm./sec.

K (waste material)
10‘5cm./sec.

K (clay barrier)

A (excavated area) = 50 acres _7
Rainfall (effective) = 3.1 1n/yr = 2,6 x 10 ° cm./sec.
i (excavation grade) = 50.0%t
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Given a 50-foot secfion of waste:

Q - KiA -7 2
Q=2.6x10" cm./sec. x 50 acres x 43560 ft.

30 cm./ft. acre = .019 cfe

Lateral flow in clay barrier negligible because of zero
gradient.

Flow into drainage tiles (assume gradient of 0.5; one side

of a 50-acre square is 1,475 ft.)
Q = KiA
Q = 10-3 cm./sec. x 0.5 x 1475 ft x 50 ft = .123 cfs

30 cm/ft

The above flow is through one side of a squafe area.
The flow from four sides is:

123 x 4 = ,49 cfs

Ratio of lateral/vertical is .49 - 25.8
.019 ]
Using the equation for flow to drain tiles:
Q = 4K Yo?
L
where L drain spacing (assume 1000')

Yo = maximum elevation of saturated thickness

The lateral flow into the tile is:

-4 -2
Q= 4x10 " cm./sec, x 50" x 4 x 1475 _
30 cm  x 1000 ft 197 cfs
Tt

Ratio of lateral/vertical is .197 = 10.4

.019 1

The above analysis indicates a ratio of approximately 1:10
(vertical to horizontal), assuming that the vertical flow
is not obstructed.

The excavated layer is about 44 feet above M.S.L. Assuming
a water table elevation of about 10 feet above M.S.L., the
lateral flow in the layer between the water table and the
bottom of the excavated material is (k (estimated) = 10-5
cm./sec, - i = 0.02)

qQ = 10'5 cm./sec, x 0.02 x 4 x 1475 ft x 26 ft = .001 cfs
30 cm./ft.
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Ratio of lateral flow (tiles) to maximum vertical flow is:

197 cfs = 197
.001 cfs

since the vertical flow cannot exceed the maximum lateral
flow,

Therefore, initially the ratio of vertical/horizontal flow
is estimated at about 1:100; this ratio will increase to

about 1:2000 when the bottom clay barrier approaches
_saturation,
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